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~ MOSS GEAR: 


Moss Gear geared couplings are designed 
to compensate for shaft misalignment 
caused by changes of temperature, sub- 
sidence of foundations or vibration, and 
to allow the free lateral float of connected shafts. 


The shock of sudden reversal is adequately borne by 
these geared couplings without damage to themselves 
or to the machines they connect. 


CROWN WORKS . TYBURN 





BIRMINGHAM. 24 


Telephone: ERDington 1661-6 Telegrams: ‘Mosgear Birmingham’ 
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THE WORLD’S FIRST 
PORTABLE ROTARY 
SCREW COMPRESSOR 





























THE ATLAS COPCO TWIN-AIR 


® This Compressor— based on a Swedish inven- © The 7Twin-Air has no wearing parts in the two 


tion—is completely different in design from oil-flooded compression chambers, with the 
conventional rotary types result that maintenance and overhauls are 
kept to a minimum. 
® After extensive field tests Atlas Copco 7iwin- 
{ir Portables were put into quantity produc- ® With the 7win-Air you get an overall operating 
tion earlier this vear and were first exhibited efficiency which only a two stage machine 
at the St. Eriks Fair in Stockholm last August Con pe. 


* ® The Rotary Screw design guarantees a smooth 
@ These Portable machines embody all the eer: ee 

air-flow, free from surging characteristics. 
know-how gained from two years operating iS 


experience with Twin-Air Stationary @ The first models in this new range are machines 





Compressors installed in mines and industrial of 370 c.f.m. and 620 c.f.m. Both 100°,, air- 


7 . > rr n m T Ne. r 
plants cooled, diesel-powered units. The mein <compontats of the Twindir Compreser are 
two screws which intermesh without metallic contact 


Sttlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


. ; 3 
Write to Atlas Copco AB. Stockholm 1, Sweden, or ntact your local company or agent. In Britain write to Atlas Copco (Great Britain) Ltd., Beresford Avenue, Wembley, Middlesex 
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COURTESY: SCOTTISH HOME DEPARTMENT (ROADS DIVISION) 


With the increase in weight of modern traffic, many of 
the older type of bridges may require to be strengthened, 
particularly in order to carry abnormal indivisible loads. 
In this particular project a Bailey Bridge is erected on 
the existing stone piers and decked with Storey Steel 
Decking which is asphalt carpeted. 

Full information on this or any other type of Bailey 
Bridge is readily available, from : 





PHOsS.STOBE™ (cine) LFD. 


WORLD LICENSEES FOR THE MANUFACTURE & SALE OF BAILEY BRIDGING 


sew CK PORT ENGLAND 





ENQUIRIES TO LONDON SALES OFFICE*6 VICTORIA STREET’ WESTMINSTER SW1 
TELEPHONE: ABBEY 7391°2 TELEGRAM: MICROFAB SOWEST LONDON CABLES: MICROFAB LONDON 
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TANGYE /ND US 7 RIAL HEATER 








TANGYES LTD. - sR. 


AD No, 54 
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Rolls-Royce 


LIMITED 


endorse the supremacy of 
























































VENTILATION 


Time and again, industrialists large 
and small place repeat orders with 


Among the 12,000 major Industrial 
Organisations using Colt equipment are: 


Colt. And for three good reasons. Colt 
ventilation systems depend in the 
main on internal convection currents 
—not external forces—and are there- 
fore little affected by the vagaries of 
the wind. Colt offer an unparalleled 
range of ventilators. And most im- 
portant, every Colt recommendation 
is based on a thorough analysis of 
the building, plant and process either 
from a site survey or drawings. Such 
thoroughness influences firms such 
as Rolls-Royce Ltd. It will impress 


you, too. 
Ask your secretary to 


“La send for a free manual to 
Dept. $30/12A 


15 contracts: 
20 contracts: 
57 contracts: 
11 contracts: 
15 contracts: 


6 contracts: 
29 contracts: 
22 contracts: 
14 contracts: 
17 contracts: 
15 contracts: 
25 contracts: 
15 contracts: 
12 contracts: 
14 contracts: 
16 contracts: 
11 contracts: 
15 contracts: 

9 contracts: 
19 contracts: 


POR VENTILATION R 


Cow & Gate Ltd. 

Courtaulds Ltd. 

Vickers-Armstrongs (Aircraft) Ltd. 

The Steel Company of Wales Ltd 

United Kingdom Atomic Energy 

Authority 

Smith-Clayton Forge Ltd. 

National Coal Board 

Lever Bros. Port Sunlight Ltd. 

Bristol Aircraft Co. Ltd. 

Davey Parman & Co. Ltd. i 
S.P.D. Ltd. 
British Orygen Co. Ltd. 

Dorman Long & Co. Ltd. 

English Steel Corporation Ltd. 
Ferranti Ltd. 

General Motors Ltd. 

Thomas Hedley & Co. Ltd. 
Hoover Ltd. 

Joseph Lucas Ltd. 

Philips Electrical Industries Lta. 


OLLS-ROYCE USED 104 COLT ELECTRICALLY OPERATED 


GIANT CLEAR-OPENING VENTILATORS, AT THE NEW AERO ENGINE ALTITUDE 
TEST PLANT, DERBY. CONSULTING ENGINEERS :—- MCLELLAN & PARTNERS iL 
R. T. JAMES & PARTNERS " 





Se 2 


COLT VENTILATION LIMITED * SURBITON * SURREY * TELEPHONE: ELMBRIDGE 0161 (10 LINES) 














PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 
CANADIAN PATENT No. 547268 


Hallprene Patent Fluid Seals. 


sealing lips is prevented by a 


action of hydraulic fluids. 


OLDFIELD WORKS HAMPTON MIDDLESEX . Tel: Molese 


WILSON PLACE EAST KILBRIDE GLASGOW - 


PATENT FLUID SEALS 


High pressure sealing over long periods is ensured b 


y 
e 
certain disadvantages of normal ‘“‘U” type packing 
rings. Handling damage and inward collapse of the 

c 


rubber filling. Under pressure, 


the walls, ensuring a perfect seal. 
Hallprene Patent Fluid seals are impervious te the | 


Telephone: East Kilbride 20581 


NGINEER 


6-BLADED ROTOR 
FOR PERFECT SEAL 










- 
ELECTRIC 
MOTOR 
I 
REDUCTION 
These seals overcome | GEAR BOX 
| 
| 
soft, pliable synthetic | 
REDUCES DUST LOSSES 


this filling forces out 


CAPACITIES UP TO 
70 TONS PER HOUR 


ELIMINATES 
FIRE RISK 


y 2180 (8 lines) | TRADE SUPPLIED 


WRITE FOR LEAFLET 





P329 


Dec. 5, 1958 


THE ROTARY VALVE 


OR FEEDER FOR 
CYCLONES AND BINS 






BALL 
BEARING 
MOUNTED 
ROTOR 

DIL SEALED 


N— CHAIN DRIVE 


ey VAR) 


ee oe ee ee 
KIRKBY TRADING ESTATE 
ENCLAND 


BIRCHILL RO, 
LIivERPOOL 


Telephone : Simonswood 2461-2 
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SPUR GEARS 
HELICAL GEARS WORM GEARS 


DAVID BROWN CORPORATION (SALES) LIMITED 


LONDON GEAR DIVISION Stonebridge Park Works Nth Circular Rd London NW10 Elgar 6824 


At the Stonebridge Park Works of the 
David Brown London Gear Division, we 
offer you quick deliveries of spur, bevel, 
helical or worm gears “tailored” to your 
requirements. Whether the quantities are 
large or small, the same highly efficient 
service is at your disposal, at really 
competitive prices. David Brown enjoy an 
enviable reputation as expert producers of 
gears for every industrial purpose. 

May we help you? Comprehensive publication 


No. E.400-2 sent on re quest. 


BEVEL GEARS 


ye ag 
4 
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The construction of the Plenty Patent Rotary 

Pump makes it quite the most reliable and 

economic unit you can use for blending. The 

pump handles large or small quantities of any 

liquid, however viscous. Constant blend 1s con- 

sistently maintained irrespective of changes in 

capacity. The variable capacity control and 

proportional indicator is illustrated above. It can LE All 


be fitted to all Plenty Pumps. 
& SON Ltd. 





Eagle Iron Works, 
NEWBURY, Berks, Eng. 


Telephone : NEWBURY 2363 (4 lines) 
Telegrams : PLENTY, NEWBURY 
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Stand-by for 
els Uranium eae 





Where two years ago there was only virgin Canadian forest, there now 
extends the great Consolidated Dennison Uranium Mine, a 45,000,000 


dollar enterprise and the largest uranium mine in the world. 


As a safeguard against failure of the hydro electric power supply to a vital part 
of the plant (the stoppage of which would necessitate a lengthy 

shutdown) this Mirrlees JVSS12 engine and Brush generator have been 
installed; within twenty seconds the diesel plant starts automatically and 


reaches full power, taking over the load and preventing a costly shutdown. 


MIRRLEES, BICKERTON AND DAY LIMITED 


ae A member of the Hawker Siddeley Group 
HAZEL GROVE . STOCKPORT , CHESHIRE : ENGLAND 
Telephone: STEPPING HILL 3941 (14 lines Telegrams: “‘Mirrlees Telex, Manchester” 


1E 2) 




















Dec. 5, 1958 THE ENGINEER 





(GWB) 


Control Panels for 
special purposes 


G.W.B. design and supply centralised control 
panels for many industrial applications. Available in a 
variety of forms, these panels conform to the most stringent 
specifications. Contactors, relays and isolators controlling in- 
dividual machines are contained within separate compart- 
ments, and all maintenance and replacement of contactors 
and ancillaries may be carried out from the front. G.W.B. 
engineers are available for the solution of circuit problems and 
any special operational requirements. Sales and service 
staff are situated at convenient 
points throughout the country. 










praca sip Sing Two section, two-tier panel, one of a 
i series supplied to a well-known paper 
manufacturing firm. 
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Special purpose panel 
supplied for the control 
of an automatic brick- 
making plant. 


Multi-motor control pane} 
with individual compart- 
ment and isolation for 
each motor starter ; sup- 
plied to a large synthetic 
fibre manufacturing con- 


cern. 


All contactors are made to the famous G.W.B. 
standards. Among the many refinements making 
them pre-eminent in their field are : 


% Sintered Tungsten-Silver contacts for LONG LIFE 
% Open type construction for EASY MAINTENANCE 
% Special coil design giving LOW CURRENT ABSORPTION 





G.W.B. Low Tension control gear 10—1400 amps A.C. & D.C. 


G.W.B. FURNACES LTD 


Control Gear Division 
P.O. BOX 4, DIBDALE WORKS, DUDLEY, WORCS. 
Telephone Nos. DUDLEY 4284/5/6;7 & 5081/2/3/4/5. Telegrams : GIBWILDBAR DUDLEY. 


ASSOCIATED WITH GIBBONS BROS. LTD. AND WILD-BAR@ELD ELECTRIC FURNACES LTD, 
or 





DEDICATED 


to your 


SERVICE 





ot Witees? tig 


ipiet ao ger 





problem presented isa problem solved—when 

placed before this organisation of technical 

specialists in metal cleaning and stripping. “SA.C.” 
service 1s nation-wide — tts representatives able to advise 
you on the spot—sts re ommendations backed by the 
most up- to - date laboratory and manufacturing 
fae thtte. “SAC” processes cover every phase of 
cleaning, servicing and protecting all metals during 


manufacture and maintenance. 


PRO 
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Covers 


SUNBEAM 
ANTI-CORROSIVES 
LIMITED 


CENTRAL WORKS « CENTRAL AVENUE 
WEST MOLESEY « SURREY 
Telephone: Molesey 4484 (5 lines) 
Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE * FERROCLENE * ALOCLENE + FERROMEDE + BRAZOCLENSE 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 





a 
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EANS CINCIN 
ICES =WRITE FOR 


FEL PARK PLAC 


The Cincinnati Shaper Company Limited is a wholly owned subsidiary of 
The Cincinnati Shaper Company, Cincinnati, Ohio, U.S.A. 


CINGINNATI 











Dec. 5, 1958 THE ENGINEER 9 


ACHIEVEMENT 


| oy 





tee tA. 
DISTRIBUTOR TYPE 


FUEL INJECTION 
PUMP Tyee ‘pa’ 





The C.A.V. contribution towards the success of the lower-cost modern diesel engine—the ‘DPA’ pump, developed by C.A.V. 
research—has rapidly established itself in a premier position, 150,000 having gone into service in the last two years in all 
parts of the world. Its efficiency has been proved and it is now standard equipment on a number of engines whose names 
are world famous. The ‘DPA’ pump offers many advantages—it is simple, light and compact, ideal for installation where 
space is restricted. It lends itself to the simplest and least expensive form of drive. It is suitable for high speeds, having 
lightweight parts and no highly stressed springs, and needs no special lubrication. Supplied with simple but extremely 
effective mechanical or hydraulic governors, giving close speed regulation. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. ACTON - LONDON - W.3. 
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for the connecting 

of pipe-lines for 
use with fluids, gases, 
compressed air and 
hydraulic circuits 


The indisputable advantages of the brass 
solderless fitting as a means of connecting copper 
pipe lines, over the older, unsatisfactory method of 
employing iron pipes and screwed fittings with all 
the troubles of rusting and leaky joints, are well 
recognised and, although first cost of material is 
higher, the additional expense is more than saved by 
the easy and convenient fitting and the economy in 
labour charges, apart from obtaining 100 per cent. 
leak-proof joints with Enots Solderless Fittings. 


Write NOW for Catalogues S.F. 158 
and S.P.F. 657 


SOLDERLESS 


FL TTINGS 
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Substantial quantities of Appleby-Frodingham plates and sections were used in 


he construction of the oil carrier “Anteriority” (22£0 tons gross), bui't by Goole 





Shipbuildine & Repairing Co. Ltd. for F. T. Everard & Sons Lrd.,. London 
f : 





APPLEBY FRODINGHAM STEEL COMPANY 


SCUNTHORPE LINCOLNSHIRE 


A Branch of The United Steel Companies Limited 
AF. 162 
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RectancuLar Hottow SECTIONS 





R.H. Sections, having flat sides, eliminate the need for special 
shaping of component structural members prior to welding. 
Any straight-cut R.H.Section or tube will fit accurately against 
them, whether square-on or at an angle, and, moreover, lugs 
of various kinds, produced from tube or bar, are easily at- 
tached. Welding is simple and no bevelling is necessary. 








SIZES. 16 standard sizes of hot-rolled R.H. Sections are avail- 
able, each in two thicknesses; they range from 13” square to 
5” x 2)”. Several sections have matching dimensions and this 
is of advantage in the production of neat fabricated structures. 
The 1.90” square R.H.S., for example, matches the short 
sides of a 3.68” by 1.90” R.H.S.; these matching dimensions 


are made clear in our pamphlet. 


Welded steelwork using R.H. Sections alone, or in conjunction with 
tubes, is completely sealed; thus only the outside requires painting 


and there are no recesses to trap dirt or moisture. 


Our subsidiary, Tubewrights Ltd., of 25 Buckingham Gate, London, 
S.W.1, is willing to advise on or quote for any welded sub-assemblies 
or complete units in R.H.S., in tubes, or in a combination of both. 


H LLOW 
R.H. Sections are sold in 21 ft. lengths in standard bundles and are GLEM 


stocked at S & L warehouses throughout the country. SECTIONS 


Pamphlet giving full dimensions, properties and prices 
will be sent on application to: 


Stewarts and Lloyds Ltd 


STRUCTURAL STEEL DEPARTMENT, BROAD STREET CHAMBERS, BIRMINGHAM, | 
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Electrical Aids in Industry 


Resistance Heating-1 





In this form of heating, the heat is produced by 
passing an electric current through a high resistance 
conductor which is termed the “ heating element ”’ 

The heat is transferred from the heating element 
to the work by convection, radiation or conduction, 
or by a combination of any, or all of these. When it 
is a question of radiation or convection, the element 
can be a bare wire or strip of suitable material, 
provided it is adequately supported on electrical 
insulation capable of withstanding the temperature. 


$$$ 


a 


When there is to be contact between the work 
and the element, heat being transferred to the work 
by conduction, the wire or strip must be surrounded 
by suitable insulating material and enclosed in 
a protective sheath. 


AAA AAAAAAD AAA AA AA domme 


In the majority of cases, the wire or strip forming 
the heating element is made of a nickel-chromium 
alloy which has a high electrical resistance and can 
be safely used in air at temperatures of up to 
1050 'C., or in a suitable atmosphere, of up to 
1150°C, Other element materials are available for 
use at higher temperatures. 

Sheathed elements, essential for contact heating 
but also used widely for convection and radiation 
heating because of the convenience afforded by the 
mechanical strength of the sheath, usually metallic, 
and by their “built-in” electrical insulation, cannot 
be used at temperatures as high as the bare wire or 
strip. This is because the wire, being embedded in 
insulation, is always at a higher temperature than 
the sheath, and to keep the wire temperature down 
to a safe figure the sheath temperature is usually 
limited to a maximum of around 800°C. 

Automatic temperature control of resistance 
heating elements within narrow limits is easily 
effected, but if manual control only is desired, 
devices are available which enable the heat output of 
the elements to be controlled precisely at a required 
level. As with all electrical methods, a time switch 
may be included in the control circuit for auto- 
matically switching on or off at predetermined times, 
and this can enable, for example, an electric oven to 
be fully up to working temperature by the time the 
working day starts. Since there are no combustion 
products from the heaters, there is no need to build 
flues or special ventilating arrangements which also 
carry away useful heat. 

Electric resistance heating may profitably be put 
to many diverse uses; two of these are described 
briefly below, others will be listed in a subsequent 
data sheet. 








Furnace Heating 

Electric resistance furnaces can be divided into two 
main categories, batch type and continuous. In most 
cases, the heating elements are of ' 
nickel-chromium alloy, for fur- Zz 
nace temperatures up to around 4 aN 





1050°C., but higher tempera- 4 
tures, up to nearly 3000°C., can Ys mM 
be obtained by using other metals —24 


or alloys, or in some cases non- 
metallic elements. A protective 





Data Sheet No. 4 


atmosphere is desirable to prolong the life of some 
of these higher-temperature elements. For all 
temperatures, electric resistance furnaces can be 
constructed so that the heating process takes place 
in a controlled atmosphere if this is dictated by 
the composition or heat requirements of the work 
charge. In some furnaces, fans are used to circulate 
the air or special atmosphere over the charge, there- 
by giving increased heating rates and a uniform 
temperature over the whole charge. 


Automatic temperature control and programme 
control of the heating process are readily effected. _ 
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Electric furnaces are extensively used in industry, 
for example in the general heat treatment of metals, 
in the glass and ceramics industries, for brazing and 
sintering, and for many other applications requiring 
temperatures above 500 C. 



















Oven Heating 

There are two basic forms of heat transfer used in 
electric resistance ovens: convection and radiation. 
The latter is dealt with in a separate data sheet under 
the heading “‘ Infra-Red Heating ” 
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Convection ovens may again be of the batch or 
continuous type. In either case, the charge is heated 
mainly by the movement of hot air, which is some- 
times assisted, as in furnaces, by fans to give a rapid 
and uniform temperature rise. Ovens are normally 
designed for temperatures of up to about 500°C., 
and the heating elements are invariably of nickel- 
chromium or nickel-chromium-iron alloy. 





Ventilation, when required, can be provided and 
regulated entirely to suit the 
heating process. Tempera- 


YALL 
tures and times are readily g 
controlled. A vacuum can be 
maintained in suitably de- $ 
signed ovens to assist in the 


extraction of moisture and 
solvent. 

Convection ovens are extensively used for drying, 
baking and stoving operations, and for a host of 
other processes requiring a low or medium 
temperature. 


| For further information, get in touch with | 
| your Electricity Board or write direct to the | 
| Electrical Development Association, 2 Savoy 
| Hill, W.C.2. | 
| Excellent reference books on electricity and | 
| productivity (8/6 each, or 9/- post free) are | 
| available—“Inductionand DielectricHeating” | 
| is an example; “Resistance Heating” is | 
| another. | 
| E.D.A. also have available on free loan a | 
| series of films on the industrial use of | 
| electricity. Ask for a catalogue. | 
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Siomax Creep-Speed Control 


This system was developed to meet the need for a controlled creeping speed for all motions 
of cranes on A.C. supply where precise slow-speeds are required. 


The success of this well-tried system, proved under arduous conditions, lies in its extreme simplicity. 





The device is entirely automatic and fool-proof. 
The main motor is not energised when the creeping speed is in operation. 


The operating circuits being electrically inter-locked, is impossible for the main motor and 








the Slomax motor to operate simultaneously. 
Slomax control permits an unlimited ratio between creeping and normal speeds, and whilst ten 
to one is usual, a ratio of fifty to one is not uncommon for specialised duties. 


A further advantage is that where precise creeping speeds are required for specialised operations, 





the Slomax contro! will ensure a predetermined creeping speed, irrespective of the load on 





the hook. 


THE WHARTOR CRANE & WOIST CO.LTD 


REDDISH STOCKPORT ENGLAND 





Phone : Heaton Moor 2227. Grams : ‘* Gallant, Manchester.” Code: Western Union 
LONDON: Lincoln House, 296 302 High Holborn W.C.I. Phone: Chancery 7911. | Grams: Chancery 7911. 
SCOTLAND: Fisher-Baxter & Co., 140 West George Street, Glasgow C.2 Phone: Douglas [06!-2-3. Grams: Fluorspar, Glasgow. 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street. Birmingham 3. Phone: Central 1457. Grams: Central 1457, Birmingham, 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 1527. Grams: Penarth 1527. 
NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West George Street, Glasgow C. 2. Phone: Douglas |06/-2-3. Grams: Fluorspar, Glasgow. 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 23743. 


EIRE or SOUTHERN IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510. Grams: Dublin 93510. 
CANADA: Marsha!! Equipment Co. Inc.. P.O. Box 28, 6! Victoria Avenue, Dorval Station, P.Q. Phone: Melrose |-3528. Grams: Marquipco, Montreal. 
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what's behind it all? 


Behind the bright, reassuring face of a P & G _ pressure 
gauge is the intricate mechanism produced with skill and 
care by craftsmen whose infinite capacity for taking pains 
ensures complete dependability throughout years of ‘active 








service. The range of P & G pressure gauges includes N h ; 
many different types to suit most applications —- vacuum, . some ite meta aoa are for 

N . . . in 

\ combined, altitude, electric contact, differential, critical»  WESwRE UP TO 5 CORE OY mare, 

\ ia ‘aaa sist , ith dae dhaaeaiiae ck or for repetition batches, we can meet all your 

\ > ¢ ¢ -apsule, tc 7 Strate 4 2 

\ ne “4 a a, - = requirements for quality, price and delivery. 

\ catalogue NO. ©. We cast in all usual alloys including phosphor 

\ - bronze, gun metal, aluminium bronze and 

\\ manganese bronze, ‘*Monel’’ metal etc. Send 

pa ote 
us your enquiries. 
Payne &GritffithsLid ck hia 
TUDOR WORKS : WINDMILL LANE ry 
SMETHWICK : BIRMINGHAM ANS CHARLES CARR LTD. 
Incorporoving THE MOM-FERREOUS CASTING CO. (B'HAM) LTD. 
GROVE LANE - SMETHWICK 40 - BIRMINGHAM 

WNEEAAE|KLA AA A GGA TEL: SMETHWICK 1231-2-3 4 

MPG 27 
oer LONDON OFFICE— 


56 HOLBORN VIADUCT, E.C.i. 


CITY 3826-7 

















Bar and Billet Shears, 


cutting force from 140 to 2000 tons, in open and 
closed construction. Billet Shear as shown (1120 tons) 
and similar models are working round-the-clock, for 
instance, in tube rolling mills where they are subject 
to highest strain—replacing several saws. 

Reduced loss of material—no formation of turnings. 


Clean cutting faces facilitate subsequent treatment. 


Sole Agents in the British Isles 
MOFFAT & BELL LTD. 
170 Piccadilly, London, W.1 
Telephone: Hyde Park 9551 

466 Royal Exchange, Manchester 2 


Telephone: Deansgate 5131 





LINDEMANN MAS CHINENFABRIK GMBH DUSSELDORF GERMANY 
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SPECIAL OFFER OF 


Remote indication & control equipment 


PROOPS BROTHERS can now offer a wide range of reasonably priced 
components from well proved remote indication and control systems which 
may be of interest to experimental, research, and development organisa- 
tions within Industry. 
MAGSLIPS 

Standard 50 voit, 50 cycles and 90,115 volt, 400 cycle, equipment for both remote 
indication and control of mechanical, electrical, and hydraulic mechanisms and 
servos. In brand new perfectly stored condition. Further information can be 
supplied on request 


Range offered 

2-inch Coincidence Transmitter for use with amplifier controlled electric servo 
systems or with Magslip receiver indicators direct. £1-10-0. 

3-inch Transmitter for use as above but providing greater torque and accuracy. 


£2-0-0. 
3-inch X-CO Transmitter for use as a controlling transmitter or receiver in servo 
systems. £2-0-0. 


2-inch, 2-phase Induction Generators for use as a computing element generating 
voltage proportional to speed, or to provide velocity feedback stabilisation in servos 


£1-10-0. 


2-inch, 2-phase Induction Motors for continuous drive, or for use as a servomotor 


£1-10-0. 
IPOT Inductive Potentiometer (precision toroidal auto-transformer) for use in com- 


Accuracy better than +0.1 per cent 

DESYNN 
For precise remote indication of angular or low-speed rotary movement. Will 
operate from any 6-30 volt d.c. supply 


puting circuits 


Range offered 

TRANSMITTERS : Sealed or open type, each having small diameter spindles to 
which simple device coupling linkage may be readily attached. 7s. 6d. each. 
INDICATORS : 3)-inch circular display meter calibrated 0-360 deg. with compass 


cafdinals, for full rotational use. £1-0-0. 
2-inch display for the indication of any angular movement between 0 and 180 deg 


1-inch display single instrument and 1-inch display double instrument for any angular 
indication between 0 and 180 deg. 6s. each 
All prices are post paid. 


NGINEER 


| 





| 


| % Sturdy 
| %* No wires to 


| %& Simple installation. 
| % Any number of 


| 





PROOPS brothers limited, 


52, Tottenham Court Road, London, W.! 
Telephone : LANgham 0141. 


OPEN ALL DAY SATURDAY. 





HOURS: 9—6. Thursday 9—1. 


FULL PARTICULARS 
AVAILABLE ON REQUEST 
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| % No breakdowns. 


OBERTRAK? 
for Safety? | 
YES, becaue OBERTRAK | 


CONTACT RAILS are J 
totally enclosed.. ae 


b wacrd 









Send for 
descriptive 
literature 





construction. 


stretch. 


poles possible. 





} 
ah a 


j. H. OBERMAN & SONS LTD. HicHaM FerRRERS 
Telephone : RUSHDEN 2162/2844 NORTHANTS 











= ORVSOALE 


Extraction Pumps 


The Drysdale ‘“‘ Pervac’’ Pump has been 
designed for condensate extraction in high 
vacuum condensing plant where stable 
operation and high efficiency are fundamen- 
tal requirements. 

The two stage arrangement is eminently 
suitable for this class of work as the first 
stage impeller is designed for best possible 
vacuum, while the second stage impeller 
deals with external head, and its efficiency 
is unimpaired by consideration of vacuum. 


These pumps are of the Centrifugal Split 
Casing type and are available in a full range 
of sizes and capacities in both vertical 
and horizontal types. 


DRYSDALE & CO. LTD. 


YOKER, GLASGOW 
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BRITAIN'S LARGEST AIR-COOLED 
HEAT EXCHANGER 


MANUFACTURED BY 
HEAD WRIGHTSON PROCESSES LTD 






















It is a FIN-FAN installation 

at Fawley Refinery, 

and cools steam and hydro-carbon 
vapour with a heat load of 

173 x 10° B.T.U.’s per hour at 

a dry bulb temperature of 90°F. 

The FIN-FAN is a forced-draught cooler 
of simple and robust construction, 

uses adjustable pitch propeller-type 

fans and is powered by steam turbines, 
electric motors, gas or diesel engines, etc 
Many are in use on a variety of heat 
dissipation duties, from vacuum to 
pressures of 5000 p.s.i. and temperatures 
to 1500°F. Temperature control and 


economic operation is guaranteed. 






For further details write for brochures H.W.P. 5602 & H.W.P. 5701 
or telephone our Technical Sales Division, CLErkenwell 1299 





HEAD WRIGHTSON PROCESSES LIMITED 


TEESDALE HOUSE 16/26 BALTIC STREET LONDON EC! 


Offices at: P.O. Box 1595 SYDNEY P.O. Box 1034 JOHANNESBURG P.O. Box 2608 CALCUTTA and P.O. Box 706 HAMBURG 


Associates in the U.S.A. The Fluor Products Company + Los Angeles 22 - New York + Chicago + Tulsa, etc 
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SEND FOR ILLUSTRATED 
LITERATURE TODAY 


Fillin your name and address and post to us 


AE 





ADDRESS 
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ENGINEER 


REGISTERED TRADE MARK 


GEO. W. KING LIMITED, S.8, ARGYLE WORKS, 





A revolution 
in space— 

the KING 
SKI-WRACKER 


Now, with a KING SKI-WRACKER you can make every foot of 
overhead space pay its way. Specially designed to operate in 
confined spaces where floor-mounted equipment could not, the 
versatile SKI-WRACKER (exclusive to KING) can stack up 


to 30ft. high and take loads of 250 Ibs.—10,000 Ibs. 


Swift, safe and easy to control, the KING SKI-WRACKER is the 
perfect answer when storage space is at a premium. More and 
more warehouses and factories are installing this unique equipment 
to handle plastics, sheet metal, wire, scrap metal or tabulating 
machines. In the film, motor car and aircraft industries, the 
SKI-WRACKER has proved indispensable. There’s a baby 
SKI-WRACKER too which is perfect for handling machine tools. 


UNITS AND OPTIONAL ATTACHMENTS TO SUIT INDIVIDUAL LOADS. 


SKI-WRACKER 


(Covered by British and Foreign Patents) 








STEVENAGE, HERTS. 


TEL: STEVENAGE 640 
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POWER STATIONS Cleveland have 
played their part in meeting Britain’s 
need for more electrical energy. The 
huge steel frames have been fabricated 
at top speed with highly developed 
welding techniques. Members are 
produced up to 95 ft. long and 42 tons 
in weight, with a tolerance in length, 
twist or bow not exceeding ¢ inch. 


RAILWAYS Movement of merchandise 


and people becomes yearly a greater 


task. Cleveland are helping not only 
with the construction of new bridges, 
but the re-construction and repair of 


old br idges 


DEEP FOUNDATIONS Necessity and not 


the ease of engineering dictates where 
many structures must be sited. So deep 
foundations are needed. Cleveland 


have wide experience all over the world 


ENGINEER 


* Automatic fool-proof speed 
control and safety 

*® Longer work per battery charge 

* Battery energy saved for re-use 


Mechanical braking wastefully 
dissipates costly energy, quickly 
wears brake linings and is costly 
to maintain at optimum efficiency 
even under perfect conditions. 
Its use, and its control over 
safety, are completely subject to 
human frailty. —~ La 

Regenerative; Rheostatic - 
ing, as incorporated in all Lansing 
Bagnall electric trucks, actually 
produces energy, and is automatic 
and fool-proof. No Lansing Bag- 
nall electric truck can career 
dangerously downhill. On de- 
scents and when decelerating, 
~ nerative Braking automati- 

y controls speed at a safe op- 


A MUST FOR MODERN TRUCKS 


* 16 times longer wear from 
brake linings 

* Round-the-clock working with 
less re-charging 

* §Smali-truck space economy 


timum, the drive motor becom- 
ing in effect a “‘generator”’ which 
feeds power back to the batteries. 
At lower speeds rheostatic brak- 
ing controls speed down almost 
to a standstill. 

Over and above all the econo- 
mies of time, space and cost, Re- 
generative braking provides for 
the tee ee in safety of loads 
and operators. With the ever in- 
creasing tempo of Materials 
Handling, this is the most vital 
factor of all. 


WRITE FOR FULL DETAILS OF 
ALL Lomniga, Bagnall Regener- 
atively and Rheostatically braked 
equipment to i 


19 





and can be relied on to appreciate 





difficulties and find sound solutions. Lansing Bagnall 


I. LANSING BAGNALL eh gh 
KINGSCLERE FROAD, 797 yg baat rad ago otere 
Telephone: BASINGSTOKE 1010 Tel AGNALLIC BASINGSTOKE 
also at BIRMINGHAM, CARDIFF, WARRINGTON, TASCOW. LONDON, TORONTO and ZURICH 


As new needs occur, so new problems arise. Cleveland welcomes 
the chance of assisting in their solution. Excellent facilities 
are available for design, detailing, fabrication and construction. 


Lansing Bagnall Braking is essential in factory area operation, refusing to con- 


Engineers of a famous Motor Company, like so many enlightened others, believe 
sider otherwise similar trucks which lack this modern, automatic system. 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON. 











ONE NON NONONON ETRE NOSE 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 





PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &. 
New Bucketa, Links, Pina, Gearing, etc., supplied for existing Dredgers 


FLEMING % FERGUSON, LTD. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND 
"Phone :—Paisley 4/21. Tele. Add. —‘‘Phcenix, Paisley.” . 


London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad St., E.0.2 
‘Phone—London Wall 4846 


WIN-SCREW TRAILING SUCTION HOPPER DREOGER “FITZROY” 
built for the 
QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
Dredging capacity : 1,000 cubic yards per hour 
Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet, 
to a height of 16 feet. 


ea NNSA NETNAMES IIIA IMO OAL OR MOT a ATOM aT 
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151-153 BUTE STREET, DOCKS, CARDIFF 


Manufacturers of High Class 


TACKLE BLOCKS 


CRANE BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 





















Telephone: CARDIFF 23641 Send for Brochures 














"THE WORLD'S GREATEST BOOKSHOP 


| | 
 —EEOYLES 
** FOR BOOKS 4 4 | 


FOR ALL YOUR CHRISTMAS 
aw 
Gift Books 
wd That’s what I call quick service —I 
telephoned Foyles at 10 a.m. and the book | 
(although it was out-of-print) reached me by 
the next morning’s post. ® 
—A Customer’s Letter 


STOCK OF OVER 3 MILLION VOLUMES 


Reference A /1 
: -125 CHARING CROSS ROAD, LONDON, W.C.z2 
Schieldrop & co. LTD _ ys tate §660(20 lines) ye Open ot nabadion Serusdaye) 


STOTFOLD, BEDS. Tel. 414 (3lines) OFFICES AT: BIRMINGHAM - LONDON + MANCHESTER ee CE 
SWANSEA - GLASGOW. BM) erent 





We Guarantee 
134 to 14 per cent 
CO, with Shell Smoke 


number 4 or less. 
Write for Catalogue quoting 





























Combined operations 








in one portable unit / i) *L) ee 







gate ii ee 


ER Loadasereen’ 


Portable loader with vibrating screen 


SCREENING INTO 2 OR 3 SIZES Portable and easily handled, this is a most economical way of conveying bulk 
materials, where simple screening or scalping off of oversize is also required. 
The Parker ‘Loadascreen’ consists of a conveying belt mounted on a boom of 
box or lattice construction with a single or double deck vibrating screen at the 
discharge head. The boom is adjustable for height and the screen, easily posi- 
tioned, gives maximum screening efficiency. Top screening capacity is 220 tons 
an hour, and the outfit is mounted on pneumatic tyres for towing and ease of 
handling. 
FED BY MANY METHODS The Parker ‘ Loadascreen ’ is available with boom lengths of 40 ft. and 50 ft. and belt 

widths from 18 ins. to 36 ins. Petrol or diesel engine, or electric motor, is available as 

power unit. Reciprocating tray feeders are available for all belt widths. A loading trap 

can be supplied to enclose the feed end, if necessary. Write for Publication No. 545. 


VIADUCT WORKS - LEICESTER - Phones Leicester 62531 (7 li 
FREDERICK PARKER LIMITED ones Leicester (7 lines) 


ONDON : Stafford House, Norfolk Street, W.C.2. 





LOADS AND STOCKPILES 


MAXIMUM SCREENING EFFICIENCY 
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LEADERSHIP 


SEMI-CONDUCTOR 
POWER RECTIFIERS 











SILICON 


The first traction silicon rectifier in 
Great Britain — installed in a motor- 
coach on the Lancaster/Morecambe/ 
Heysham line of British Railways. 








¢” | i 
} 
.- ie +4 | 
GERMANIUM — 
Part of an 18,400 kW germanium power J 


rectifier installation rated at 80,000 amp., 
230 volts —one of the largest operating in 
the world. 


J 





A-E-I HEAVY PLANT DIVISION 


RUGBY & MANCHESTER, ENGLAND 


A DIVISION OF ASSOCIATED ELECTRICAL INDUSTRIES LTD., incorporating the interests of BTH & MV 
AS53201 








2I 
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Ive Many Spheres... 
Hobson 


Skill and experience in engineering has long been successfully 





applied in the design, development and manufacture of various 


specialised components of high precision character. 


Present production is concerned mainly with advanced projects 


relative to the aircraft and nuclear power industries. 


We have a technical staff capable of dealing with the many 
problems of modern engineering technique and invite enquiries 
regarding projects to which our wide experience can usefully 


be applied. 





TYPICAL EXAMPLES OF HOBSON PRODUCTS 


Hydraulic Jacks and Servos 
Electro-Hydraulic Servo Actuators 

Hydraulic Pumps and Motors 

Liquid Flowmeters 

Engine Control Systems 

Mercury Manometers 

Remote Reading Contents Gauges 

Remote Handling Equipment 

Honeycomb Isotope Manufacturing Machines 
Electro-Mechanical Control Systems for Atomic Reactors 
Specialised Gearboxes 

Atomic Reactor Ancillary Equipment 


Hydraulic Variable Speed Drives 


H. M. HOBSON LIMITED 
WOLVERHAMPTON ENGLAND 











Nm 
ws 
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STURTEVANT PLANT W/'// 


HEAT YOUR FACTORY — 
= ffecti vely at working levels 
Econom ically making the best use of site conditions 


STURTEVANT HEATING SYSTEMS INCLUDE : 


Plenum Heating and Ventilation 

Direct Heating in combination with Tempered Air Supply 
High Pressure Hot Water Heating 

Unit Heating 


Radiant Panel Heating 


Convector Heating 


For further particulars please write to our reference E/101/HV. 






‘ENGINEERING CO. LTD. 


Southern House, Cannon Street, LONDON, E. C. 4. | afb 





AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) (TO 400 SUSSEX STREET SYONEY NSW 
















ER M a GATE VALVES 


ane 
neco TRACE “ 





The range of Ermeto gate valves, now available from 
stock in sizes to suit N.B. piping from }” to 1}’, 
has been expressly designed to meet the 





needs of this specialised field in a wide variety 
of applications. 


Details of all Ermeto Valves and Couplings 
will be sent on request. 







British Ermeto Corporation Ltd. 
Beacon Works, Hargrave Road, Maidenhead, Berks. 
Telephone : Maidenhead 5100/9 
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wevveo sTeel PLATEWORK | THES MACHINERY—part of a Rolling mitt 
was produced by Sheepbridge Equipment 

Limited to the order of Davy and United 

| Engineering Gompany Limited of Sheffield 








PRESSURE VESSELS 








HOPPERS 
CYCLONES 
BEDPLATES | | 

ANGLE & FLAT BAR RINGS | 
| 


THAMES R? BARKING, ESSEX 


TELEPHONE RIPpleway 3011-2 




















HAMMERED OR 
HYDRAULIC PRESSED 

































We build special-purpose machinery 


IN STEEL and fixtures to customers’ 
BLACK OR MACHINED specifications. Our production 
TO 24 TONS facilities—a combination of modern 


well-equipped shops and a highly 





INCE FORGE CO. WIGAN trained staff of craftsmen 
PARKS FORGE LTD 


PROPRIETORS i and technicians—enable us to 








produce high precision work to 





| 
| 
OIL SIGHTS FOR | 
MACHINE TOOLS| 


any dimensions. 





Sheepbridge Equipment Limited 
Chesterfield - England 


(One of the Sheepbridge 
Engineering Group) 


4] 











g 
» Telephone: Chesterfield 547! 


) Telegrams: Sheepbridge 
3 Chesterfield 


There’s safety in numbers but 
One Wells Lamp can work 
wonders in fog. 





Accuracy to finest limits is 
automatically expected of every 
Rotherham product. The type of | 
Oil Sight for Machine Tools illus- | 
erated serves to strengthen this 
confidence in Rotherham quality 
This pattern is threaded }° B.S.P 
Other sizes may be quoted for in 
production quantities. Remem- 
ber us also for brass T, Y, 4-Way 
and Elbow Pieces, Brass Taps of 
all kinds, Brass Grease Cups 
Winkley Oilers, etc 


No. 18 KETTLE TORCH LAMP 
CAPACITY 3 PINTS PARAFFIN 






THE GUIDING LIGHT ON A GLOOMY NIGHT. 





No. 18a TRENCH LAMP. 5 PINTS CAPACITY 


Also makers of Wells Waste Oil Filters, 

Oil Storage Cabinets, Barrel Pours, 

Lathe Drip Cans, Portable Industrial 

Oil Heaters, Lime Spraying Machines 
and Spray Guns. 


A. C. WELLS & CO. LTD., 
MOUNT STREET, HYDE. 


Telephone : HYDE 2953. Telegrams : UNBREAKABLE, HYDE 


oF COL 


ROTHERHAM & SONS LTD. 


COVENTRY. Tele : 64/54 
PRECISION “\ANUFACTURERS SINCE 1750 
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HIRE PURGHASE 
TERMS 


available for new and 


SECONDHAND 
MAGHINERY 


- * 


Choose from our £5,000,000 stocks! 


Although many industrial concerns—small, large and very large 
are taking advantage of Higher Purchase facilities nowadays, some 
people may not realize that, as well as new 


GEORGE COHEN’S 


MODERN SECONDHAND & RECONDITIONED MACHINERY 
SUCH AS: 


MACHINE TOOLS, SHEET METAL MACHINERY, BOILERS, POWER PLANT, 
ELECTRICAL EQUIPMENT, HYDRAULIC PLANT, RUBBER & PLASTICS 
MACHINERY, PROCESS PLANT, CONTRACTORS’ PLANT, MOBILE CRANES, 
LIFTING & MECHANICAL HANDLING EQUIPMENT, CONTRACTORS TOOLS 


is available on favourable HIRE PURCHASE terms 


ONS AND COMPANY ! i & oe 











STANNINGLEY, NEAR LEEDS. Tel: Pudsey 2241 
Coborn Leeds. 


WOOD LANE, LONDON, W.12 Bush 2070 
Grams: Omnipant, Telex London. 


Sunbeam Road 


Tel: Shepherds 
Grams 


LONDON, N.W.10. Tel: Elgar 7222 


And at: Kingsbury (Nr. Tamworth) Manchester Glasgow Swansea Newcastle Belfast Shetheld Southampton Bath 
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For a wondertully smooth drive... 





Holroyd worm gears 





Did you know that all Holroyd worm gears are made where the gears are difficult of access for adjustment 
using a unique technique which gives some allowance for during assembly 
the inevitable deflection of bearings and gear housing? | Another point—Holroyd worm gears are made, if re- 
This results in an improvement in performance because | quired, right down to 1/1 ratio as an everyday product— 
the gears are then working correctly in the leaded position we have a special plant for such gears. 

We are able to do this by a technique of manufacture which | And don't forget that Holroyd worm gears around 1/1 or 
jives precise control over the tooth marking. 2/1 ratio will carry several times the load which can be 
we go further than this and make the gears | put through a pair of straight faced spiral gears of the 
ve some latitude in assembly without | same dimensions, and will work with an efficiency of the 


mpairing the efficiency. This is particularly valuable | order of 97 per cent. 


Have a word with Holroyd 


90 YEARS OF GEARS 
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7 STEEL SHELVING 


s 72' 34" 12" 


HIGH WIDE DEEP 


















Brand new — Manufactured in our own 
works. 






Shelves adjustable every inch. 
Heavy gauge shelves will carry 400 lbs. each. 






6 shelves per bay — Extra shelves 8/— each. 






Stove enamelled dark green. 






Quantity discounts. 
Also available in white at £5 per bay. 


£3 e 5 e oO DELIVERED FREE! 


Ready for Erection in England, Scotland & Wales 


ALL OTHER SIZES available at equally 
keen prices. 


GREEN LANE STEELWORKS 
® * LTD. HEYWOOD, LANCASHIRE 


Tel. 69018 (3 lines) 






+ + + ++ H 
















' - Lift the pm 
A major advance in small\* (een CRDEN y 


centrifugal pumps) buy PRESTEX 







These Girdlestone pumps 
have been designed to ensure 
efficient mechanical shaft 
sealing. The simple and 
effective arrangement of the 
seal has these advantages. 





@ Complete cooling of 
seal by liquid pumped 
without flushing pipes. 





MODEL 
P 2,DECI'5 
£6.12.6 






@ Large internal liquid area 
Mechanical seals can be fitted for 


revents suspended or ' ' 
P s P h handling a wide range of solvents, 
foreign matter settling acids and other difficult liquids. 
around seal. Pumps available in five sizes from nieiteinit “hily en tannin hias Tims don names dae 
} in. to 14 in.—cast iron, bronze cision-tested, to satisfy the exacting needs of Science and 
or stainless steel. All sizes have | industry. Made from only the finest materials, the 7 jewelled- 
same shaft and flange dimensions pallet movement will give long faithful service whilst precision 


Competitively priced, without any lowering of the standard 


@ Simple seal replacement 


duplication of parts means speedy repairs when needed. 





by removal of suction end for interchangeability of mounting 
cover and impeller only. i yore belt-driven or as | « presTEex’ Precision-tested opt are available only Precision-Tested 
motorpump unit. from Prestons, Ltd. Write for our illustrated leaflet. 
Write for fully informative leaflets to: STOP-WATCH 
GIRDLESTONE PUMPS LIMITED|FRESTONS rimirep 
LARGEST STOP-WATCH SUPPLIERS TO fNDUSTRY 
23 Davies Street, London, W.1. MAYfair 1354/5 & 5317] BOLTON, LANCS. TELEPHONE : 8767 








P15 
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CRANKSHAFT S of all types 


to the finest degree of engineering perfection 





SUPPLIED AS 


PRESS 
DROP Om mC mm) Cer 
C.G. F. 


(CONTINUOUS GRAINFLOW) 


| 
ee ee ee ee ee ee ee ee ee) 
ee ee ee ee ee eee 





Specialised techniques developed over the last 150 years, 
combined with rigid testing and examination, ensure 
the highest possible standard of soundness demanded for 


these components. 








ENGLISH STEEL FORGE AND ENGINEERING CORPORATION 


tmiuited 
Ricer Don Works. Sheffield 


d whoily owned subsidiary of English Steel Corporation Ltd. 
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From our Manufacturing Programme in 


Rod and Tubular Extrusion Presses 
for Light and Heavy Metals 


Lead and Aluminium Cable Sheathing Presses 
Special-purpose Lead Presses 


Hydraulic Stretching, De-twisting and 
Straightening Mechanisms 


Spray-coating Installations 

Presses for Testing Tubular and Stranded Materials 
Lifting and Lowering Mechanisms 

Hydraulic Accumulators 

Pump Stations 

Hydraulic Control Systems 


and other Accessories 


ae §00/630-ton Rod Extrusion Press 


4 Lead Coble Sheathing Press 








F RI E D. KRU PP MASCHINEN- UND STAHLBAU RHEINHAUSEN 


U.K. AGENTS: J. M. J. MAUS LTD., 35 NEW BROAD STREET, LONDON €E.C. 2 
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¢ 
Profusion 3 
5 
o> -, 
These are doodles with a difference. They : : 
portray the variety of I.C.I. Rolled Sections, ron 
y+ made in copper, brass, aluminium and bronze. 
ao Television aerials, car grilles, car and showcase ai. 
trim, windscreens—these are just a few of the ; 
) uses to which they are put. L 
yY ' Like I.C.I. extruded sections, they are made 
to a high degree of accuracy and finish. Perhaps 
the design you are looking for is here—if not, 
our technicians will cheerfully face up to your 


— 
bianca 
special requirements. 
I.C.1. ROLLED SECTIONS oy i, 


~< aft _, 
— /) Wn OY ; 












a 


aad 


IMPEPTAL CHEMICAL INDUSTRIES LIMITED, LONDON. S.W.1 











come quickest! 
last longest!! 
cost least to use!!! 
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CONTACTOR TYPE 


ROTATING 
SWITCH GEAR 


MACHINES 


STATIC 
TRANSFORMERS 






RECTIFIERS 
FOR PRECIPITATORS 


THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS + WOLVERHAMPTON 







































Throughout the World 
Draughtsmen prefer 

MARS-LUMOGRAPH 

Drawing Pencils! 


These Pencils are made with first-class breakage- 


resisting, non-smudging lead, which not only keeps a sharp point and obviates frequent 
re-sharpening, but is specially made to ensure perfect photoprints from the original 
without inking in. 

In 19 degrees: 2886 MARS-LUMOGRAPH Cedar Wood Pencils. 


In 15 degrees: 1001 MARS-LUMOGRAPH-TECHNICO, 
a modern clutch pencil holding MARS-LUMOGRAPH 1904 


Refill Leads. 
hese Pencils are obtainable from any Drawing Office Supplier or high class Stationer. 
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STAEDTLER-MARS 
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Assemblies 












Hydraulic Flexible Hose 


\eroquip 


Specified by discerning manu- 
facturers for equipment which 
is built to withstand the tough- 
est conditions. 


Maintenance is simple with Aeroquip Hose 
Assemblies. The end fittings can be re- 
used and only the damaged hose need be 
replaced; this can be done on the spot 
in a few moments. 





The ‘‘ Landrainer’’, manufactured 
by W & G (Challow) Ltd 


Write for catalogue 
and list of depots 


throughout the country. 





SUPER OIL SEALS 


AND GASKETS LTD. 
FACTORY CENTRE 
BIRMINGHAM 30. 
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A\ILILISIN cincULATING- WATER 
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Installation arrangement of 
the circulating-water pump- 
ing units at the Chapelcross 
Power Station. 
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for the 


CHAPELCROSS POWER STATION of the 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


Consulting Engineers : MERZ AND MCLELLAN 


The installation comprises four Allen 48/48-in. vertical double-suction centri- 

fugal pumps, each designed to deliver 50,000 gallons of water per minute 

against a total head of 67 feet, running at a speed of 490 r.p.m., and driven 
by a 1225-h.p. L.S.E. motor. 





Allen centrifugal and annie nore pumps, Also for power station pumping applications, 
horizontal or vertical, are designed to meet Allen-Stoeckicht patented —_double-helical 


. ; epicyclic gearing offers a very compact and 
all requirements up to the largest capacity iouneuiaai jeais-subuciion pa peniae- 


units needed in modern power station creasing arrangement to suit all powers and 
service. speed ratios. 


Specialists in complete Pumping Plant installations 


Al W. El. ALLEN SONS 6 Co 


iii! BEDFORD @ ENGLAND 
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HIGH 
ENDEAVOUR 


Ceretti & Tanfar 


have been 
pioneering cableway and ropeway 
development for nearly 70 years. 
The cableway shown here places 
350 tons of concrete per hour. 
The spar ver 3,000 feet and the 
masts are 360 feet high. It is helping 
to build the Rihand Dam in India 

in Switzerland at Grande Dixence 

another Ceretti & Tanfani cableway 


has a capacity of 950 tons per hour. 


Ropeways, Cableways, Cranes, Bulk 
handling plant, Silos—our experience 


il handling 


covers all mechanicé 





it your service 


CERETTI & TANFANI 


ROPEWAY CQ. 


LTO., 


& TANFANI ROPEWAY CO. LTD. 
Imperial House, Dominion Street, London, E.C.2. 
CERETTI & TANFANI S.p.A. 

Via Durando 18, Milan, Italy. 


_ 
CERETTI 


eek 
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FOR MILLING CUTTERS - SLITTING KNIVES AND 
SAWS BALL AND ROLLER BEARINGS GEARS 
AND MANY OTHER PURPOSES— 









PRECISION 


PLASTIC SHIMS 


From °0005", O0!", -0015° up 
to 040° 


EASY TO IDENTIFY - EASY TO USE 


Write for Samples and Literature or Mail Blueprint for quotation 


AUTO AERO LTD. 


44 PACKINGTON ROAD LtONODON W3 Telerhone ACORN OS4E4 


STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc. 








SPECIALITIES: Pit Headgear, Pumping Stations, 
Power Stations 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE X% MURRAY LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4 











Pe ae We VA DEP 
THE HOT DIP METHOD IS THE 


EFFICIENT RUST PROOFING 
~ TREATMENT FOR STEEL 





Specialists also in: ROOF & UNDERFRAME TANKS FOR RAILWAY COACHES. DIESEL 
ENGINE TANKS, LIGHT CONSTRUCTIONAL STEELWORK, STEEL FABRICATION 
INDUSTRIAL TANKS, AND PRESSED STEEL GUTTERS. 


JOSEPH ASH & SON in. 


ESTABLISHED 1845 


Rea Street South, 
Birmingham, 5. 
Tel: MiDiand 244] 


LONDON OFFICE, 225 WESTMINSTER BRIDGE ROAD, LONDON S.E.!. Tel: WATerloo 4682 
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Corrosion resistant plant ? 


Extrudex do the lot 


design + extrusion «+ fabrication «+ erection 


a complete service—right through 


Using unplasticised PVC and other corrosion resistant 
materials, Extrudex provide a complete fabrication 
service for ducting, fans, scrubbing towers, and other 
chemical plant. Two unique features—all 

piping and ducting is extruded by our own 
technicians using materials suited to each individual 
job—design work is carried out by chemical 


engineers who are also experts in plastics. 


a 


Extrudex | 


Engineers in Plastics 


lge 


’ : 
yf erpert technical knowle 


Ltd, 41 Western Road 
Berks 


Bracknell 


Extrudex 
Bracknell, 


Telephone: 1000 


f 




















RICHARD S&S 
HORBURY 


High in the hills above Wensleydale, 1000 
feet above sea level, lies che South Durham 
Steel and Iron Company's Wensley Quarry. 
Output of limestone from this quarry, for the 
Company's blast furnaces at Middlesbrough 
and West Hartlepool, must be kept going 
winter and summer alike to keep the furnaces 


in full production. 


The reliability of all the plant and equipment 
on this exposed and isolated site must be of 
the highest degree. A vital link in the 
transport system at the quarry is the 30 ins. 
wide, 770 yards long, Sutcliffe belt conveyor 


illustrated here. 


UTCLIFFE LIMITED 


WAKEFIELD ENGLAND 
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TUBE 
EXPANDERS 


FOR ALL PURPOSES. 

As supplied to the 
Admiralty, British Electrical 
Authority, 

Railways, Oil Refineries, 
leading Boiler Makers 


and industrial users. 





LEADING TUBE EXPANDER 
MANUFACTURERS FOR OVER 70 YEARS 





Ceeeedccseee 








REGD. TRADE MARK eS ae 
ae . 


FOR ALL INDUSTRIES, ALL COUNTRIES. 








HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved 
in practice. One simple setting 
and it’s capable of dealing with any 


ae, section within its range 





= with blades of one pitch of 


tooth. The blade commences and 


YOU INCREASE 
THE PRESSURE 
TO SUIT 

THE SECTION 


finishes each cutting stroke 
with no pressure whatsoever. 


What a saving in blades! 





FAMOUS FOR SPEED 
ACCURACY AND RELIABILITY 
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TRIUMPHS OF SHELL RESEARCH...3 


sentry-go at Bradwell... 


The crucial points of the high pressure CO, coolant circuit 


at Bradwell will be the blower shaft seals. Every minute of 


every working day Shell APL blower oil will guard these 
escape points—being continually pumped into the seals and 
bearings, led away, purified and recirculated. 

This very remarkable oil presents a two-way seal. Out- 
wards, there is a minimum CO, loss as the oil has the lowest 
possible gas solubility. Inwards, in spite of the heat of the 
gas, oil vapour contamination is negligible thanks to the 
extremely low vapour pressure of the oil. 

The research that went into APL blower oil is characteris- 
tic of the way Shell set about doing things. It was conducted 
at Shell’s Research Centre at Thornton 1n close collabora- 
tion with the U.K. A.E.A. and the blower manufacturers. 


The Research Story 


Though the sealing action demanded of Shell blower 
oil is common in other industrial equipment such as 
hydrogen-cooled alternators, there were quite a few 
additional problems. It was necessary for the oil to 
have long life, low vapour pressure, low gas solu- 
bility, good thermal stability and high film strength 
—to be able to withstand high temperatures and to 
be resistant to all kinds of corrosive influences, in- 
cluding carbonic acid. The crux of the research was 
to combine all the above requirements into one oil, 
in order to minimise back diffusion of molecules 
which would contaminate the reactor. 





In the course of much fundamental research, a wide range 
of oils was subjected to vapour pressure and gas solubility 
tests in the laboratory. Selected oils from this range were 
used in the bearings and seals of a blower rig. In 1956, after 
four years of research, the finished product joined the Shell 
Atomic Power Lubricants range—marketed under the name 
of Shell APL 729. This oil has been in use at Calder Hall 
since the autumn of 1956. 

The moral of the story is that Shell research is supremely 
applicational. The Centre at Thornton is always ready to 
work with even the most specialised sectors of industry to 
produce the right oil for the job. If you and your organisation 
have any major lubrication problem it pays to get in touch 
with your local distributor of Shell Industrial Lubricants. 





BRADWELBA NUCLEAR POWER STATION, AN ARTIST'S IMPRESSION 


ATOMIC POWER LUBRICANTS 


another proof of Shell leadership in lubrication 
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New concepts in electronics have been developed at A.W.A, as a result of experience 
with missile systems. Now they have a wider application. Here are some of the new 
A.W.A devices now available to industry. 










TRANSISTOR This amplifier has been designed to drive viscous damped 
GALVANOMETER AMPLIFIER ‘recording galvanometers which normally have a resistance of 
50 ohms and a working range of D.C. to 2 Kc/s in frequency. 
The amplifier has a switched attenuator at its input and will 
accept single ended or push-pull signals from + 1 Millivolt to 
t+ 500 volts and will feed a maximum of + 50 Milliamps to the 
galvanometer. There is also a range of ancillary units available 
for use with this Amplifier as part of a comprehensive instru- 
mentation system. Standard specification: Dimensions: 4} in. x 
3} in. x 10 in.; Frequency response: Flat from DC to 2 Ke/s, 
5°, down at 3 Kc/s, 3db down at 6 Kc/s; Noise level: 10 Micro- 
volts at either input; Input impedance: 40,000 ohms on range 5, 
110,000 ohms all other ranges; Gain: Maximum 5 Milliamps 
Millivolt, minimum 0.04 Milliamps/ Volt; Power requirements: 
6 Volts D.C. 220 Milliamps each line. 




































U.H.F. WIDEBAND RECEIVER 


Basic arrangement consists of R.F. 
amplifier, mixer, local oscillator, 
I.F. amplifier (A.G.C. controlled), 
cathode follower output _ stage. 
Tuning indicator (EM 34) is also 
fitted to receiver. The standard 
forms: one for airborne racking with 
special separate power supply unit, 
the other on larger chassis including 
power supply unit (conventional 19” 
front panel). Standard specification: 
420-470 Mics frequency range; 4 
Mics overall bandwidth, approxi- 
mately 10 db noise factor; approxi- 
mately 70 ohms input impedance. 
200-250 V and 50-60 c/s input supply. 
Input is unbalanced, output is via low 
impedance (cathode follower) stage. 
















































DIRECTIONAL COUPLER 
















Of the ‘Loop’ type, suitable for measurements of RF power and 
Standing Wave Ratio in coaxial cables. Directional properties 
are largely unaffected by frequency changes, so coupler may be 
used to help obtain optimum termination of a 52 ohm coaxial 
system up to 600 M ‘cs. Standard Specification: Size 7” x 4” x 24’; 
weighs 4 lbs. 3 ozs.; Power Measurement Range is Low range 1 
w.cw.max. High range 5 w.cw.max.; less than 1% attenuation; 
better than 2°., accuracy at frequency of calibration. 












ROTARY SWITCH FOR TELEMETRY 


Based on a conception of British Ministry of Supply’s Research 
and Development Establishment, gives facilities previously un- 
obtainable from mechanical sampling devices. The Standard 
Model enables two 24 channel banks to be sampled at speeds 
up to 200 r.p.s 










¢ 


All devices are adaptable to suit customers’ own requirements. For further information consult: 


COMMERCIAL ELECTRONIC DEPT. 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. ; Baginton, Coventry. 
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ow HOPE’S 
made quite sure 


RUSTODIAN 
is the primer for 
galvanized steel 


windows 


Rustodian has convinced Henry Hope & Sons Ltd., 
that there is nothing like a Calcium Plumbate 
Primer for galvanized metal window frames. Hope's 
are one of the largest makers of galvanized metal 
window frames in this country. 

In their own words, in their own catalogue, they say:— 
“PAINTING. As a prisning coat we recommend the use of calcium 
plumbate primer ‘RUSTODIAN’. This paint will adhere firmly to a 
newly galvanized window without any prior etching treatment. 

We deprecate the use of mordant solutions applied to windows on a 
building site. Calcium plumbate primer ‘Rustodian’ forms a good 


base for any good oil paint. 
It is advisable to apply the primer before glazing.” 
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or street lighting columns 





This cutout has a moulded, three 
part, fire-resistant case comprising : 
body, sealing chamber cover and com- 
bined front cover and fuse carrier. 

The body is cowled and cable exits 
are inclined downwards to prevent the 
ingress of moisture via the outgoing 
single cables. Cable entries and exits 
are closed by knockouts. 


TECHNICAL DATA 
The cutout can be supplied with 
terminals for one or two twin cables 





DOUBLE POLE 


INSULATED CUTOUT 





up to 00-0225 sq. inch (P.I.L.C. or 
P.V.C.S.W.A.), entering through either 
rubber bushes or brass wiping glands. 
The outgoing terminals each take one 
single V.R. or P.V.C. insulated cable 
up to 7/-029. 

The fuse carrier will accommodate 
one 5, 10 or 15 amp. H.B.C. fuse link 
to BS.88 : 1952 with a duty rating of 
category 440 AC4 and to dimensions 
included in BS.1361 : 1947 for 30 amp. 
ratings, namely: length 1% inch, 
diameter of end cap 4 inch. 





BRITISH INSULATED CALLENDER’S CABLES LIMITED 2! Bloomsbury Street, London, W.C.I 


1958 











‘The right angle 


on power generation 


eee, 
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SLOW SPEED 
MAXIMUM AVAILABILITY 
LOW MAINTENANCE COSTS 
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are suppliers 
POHLIG = 33: 
HIGH CAPACITY CONVEYING PLANTS 


Centre distance Belt width Drive power 


6500 ft 86 inch 3270 HP 


Output 
15500 ish 


J. POHLIG AKTIENGESELLSCHAFT-COLOGNE 
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Bos 
Emperor Tiberius ordered the execution of a ..- Q.V.F. execute a continuous flow of orders for Industrial Plant 
in Glass—tough, clean, chemically resistant material which is 
? WIP? fr Won 4 ) rf ; . ° ° 
Roman craftsman who presented him with an rendering sterling service to Industry. So far, the only effect on 
} / / i netals is *t savings i om ! 
unbreakable glass goblet. Caesar feared that such precious metals is to effect savings in them 
mat wuld A j . } / I, The complete range of Q.V.F. Industrial Glassware ully detailed in ‘* Glass for 
naterial would devalue gold and Sliver industry.” the Q.V.F. Plant Catalogue. Write for your copy NOW ! 


"gy 2 & ® s 
DUKE STREET - FENTON She Ciel. 7 AL ead tH Class STOKE-ON-TRENT - STAFFS 


Tel LONGTON STAFFS 32104-8 Grams GLASSPLANT,’ STAFFS 
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THE NAME 
AND 


THE SIGN 
FOR 


ROTATING 
MACHINES 










AND BRANCHES COVER THE 


WORLD 
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safety first 
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BELLOWS 


(including precision barometric 
units, with closely controlled 
spring rate tolerances). 

For use in gas and fluid 
ducting systems for control of 
expansion or contraction, 

and to allow for misalignment. 
Other uses include shaft seals 
and glands. Available in SEER EE SEEK EK eK ES ES 


tas specify AVICA 
STAINLESS STEEL FLEXIBLE flexi 0D | € assem bl IES 
PIPE ASSEMBLIES and com ponents 


For conveying gases and 
corrosive fluids at temperatures 
from —196°C to as high as 
450°C. Available from *” 





Where pressures or temperatures reach unusual extremes and vibration 
may be severe, take no chances—insist on AVICA pipe assemblies and 
components. Tested and proved by 20 years of service and used by 


nat ¢" Giamater. the U.K.A.E.A. and throughout the nuclear engineering field, 
AVICA products are renowned for absolute dependability. 
Any problem of piping design or installation can safely be entrusted 
to Avica engineers. 








SYNTHETIC RUBBER FLEXIBLE 
PIPE ASSEMBLIES 


Used to carry petrol, oil, air, 
steam, hydraulic fluids, for 
machine tools, hydraulic 
presses, mining equipment, 


RIGID TUBE 
COUPLINGS 


With mechanically attached 
V Flange or bolted flange 


connections. No welding. 
No brazing. Leak-proof 
Pressure tight. Will 
withstand extremes of 
temperature and vibration 


at pressures up to 3,000 p.5.1. 
Size range #”—2”. 
Temperature range 

40°C to 160°C. 











SWIVEL PIPE 
COUPLINGS 


To provide rotary or angular 
movement in rigid or flexible 
pipe systems. In pipe sizes 
up to 1” for pressures up 

to 4,000 p.s.i. 


ribing the full range of AVICA products are 


7 ; , r Ii or ea j .. > . , 
(able on request Please write for those that interest you. 
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SUPPORT CLAMPS 


To hold piping and electrical 
cables. The rubber cushion 
absorbs vibration, can be 
renewed when worn or 
perished. 





IGNITION HARNESS 


Electrical wiring protected 
by rigid or flexible conduit 
from heat, oil, moisture 
and vibration. 


AVICA EQUIPMENT LIMITED 
MARK ROAD - HEMEL HEMPSTEAD - HERTS 





Telephone. Boxmoor 4711 - Cables: Avica, H2mel Hempstead 
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All over the world gears 


are to be found with teeth 
cut by us. Wecut 
thousands every year and 
we can cut teeth for you 
too. 

Our technical representatives 


will be pleased to call and 
discuss your requirements. 


THE 





| % 
TEETH INTO /7 
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AURORA 


GEARS 








@ GEARS OF EVERY DESCRIPTION 
@ COLLIERY GEARING A SPECIALITY 
AURORA GEARING CO. (WILMOT NORTH) LTD., EOMUND RD., SHEFFIELD 


(A subsidiary of Aurora Gear & Engineering Co., Ltd.) 























MAGNOLIA 





@ For heavy loads 
and high speeds 
in engine and 
industrial plant bearings 


MAGNOLIA ANTIFRICTION 


OF GREAT BRITAIN LTD 
34, VICTORIA STREET, LONDON, S.W.1 


ANTIFRICTION 
METALS 





FLOWER BRAND 
NAVY BRONZE 
B 


Oil, ENGINE 
CRUSHER BRAND 


METAL CO. 











HIGH STRENGTH 


FRICTION GRIP BOLTS 





for 
STRUCTURAL JOINTS 





Mu 





Altrincham St., Manchester |! 

London: W. Kelway-Bamber & Co. Ltd, Room 7, 
70 Victoria Street, S.W.1. Tel: Abbey 6860 

N.E. Coast: Fasteners Led., 2 Hall St., Barnard Castle, 
. Durham. Tei: Barnard Castle 3172 











dmSM44 









tough 
job... 
tough 
forgings! 










SEND 


for a copy 
of this illus- 


trated folder. 


A.J. VAUGHAN4CO. 


(MITRE WORKS)LTD. 
WILLENHALL, Staffs. phone. 496-7 
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BELLOWS 


including precision barometric 
units, with closely controlled 
spring rate tolerances). 

For use in gas and fluid 
ducting systems for control of 
expansion or contraction, 

and to allow for misalignment. 
Other uses include shaft seals 
and glands. Available in 
stainless steel and other metals. 


= specify AVICA 
flexible assemblies 
and components 


Where pressures or temperatures reach unusual extremes and vibration 
may be severe, take no chances—insist on AVICA pipe assemblies and 
components. Tested and proved by 20 years of service and used by 

the U.K.A.E.A. and throughout the nuclear engineering field, 

AVICA products are renowned for absolute dependability. 

Any problem of piping design or installation can safely be entrusted 

to Avica engineers. 
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Fittest cece tree 












STAINLESS STEEL FLEXIBLE 
PIPE ASSEMBLIES 


For conveying gases and 
corrosive fluids at temperatures 
from —196°C to as high as 
450°C. Available from *” 
up to 4” diameter. 






























SYNTHETIC RUBBER FLEXIBLE 
PIPE ASSEMBLIES 


Used to carry petrol, oil, air, 
steam, hydraulic fluids, for 
machine tools, hydraulic 









RIGID TUBE 
COUPLINGS 


With mechanically attached 
V Flange or bolted flange 
connections. No welding. 
No brazing. Leak-proof. 
Pressure tight. Will 
withstand extremes of 
temperature and vibration. 















presses, mining equipment, 
at pressures up to 3,000 p.s.1 
Size range #:”—2”. 
Temperature range 
40°C to 160°C, 



























SWIVEL PIPE 
COUPLINGS 


To provide rotary or angular 
movement in rigid or flexible 
pipe systems. In pipe sizes 
up to 1” for pressures up 

to 4,000 p.8.1. 






SUPPORT CLAMPS 


To hold piping and electrical 
cables. The rubber cushion 
absorbs vibration, can be 
renewed when worn or 
perished. 






























Iilustrated leafiets describing the full range of AVICA products are 


available on request. Please write for those that interest you. 










IGNITION HARNESS 


Electrical wiring protected 
by rigid or flexible conduit 
from heat, oil, moisture 

and vibration. 






Gis, 5% Fy 
AVICA EQUIPMENT LIMITED 
MARK ROAD - HEMEL HEMPSTEAD - HERTS 


Telephone. Boxmoor 4711 - Cables: Avica, H2mel Hempstead 
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tough 
job... 
tough 
forgings! 
GET OUR TEETH \ INTO /7 
. 





are to be found with teeth 


cut by us. We cut 
thousands every year and 
we can cut teeth for you 


vane GEARS 


Our technical representatives 
will be pleased to call and 
discuss your requirements. 











@ GEARS OF EVERY DESCRIPTION 
@ COLLIERY GEARING A SPECIALITY 
AURORA GEARING CO. (WILMOT NORTH) LTD., EOMUND ROD., SHEFFIELD 


(A subsidiary of Aurora Gear & Engineering Co., Ltd.) 














MAGNOLIA 
ANTIFRICTION | 
METALS : for 


STRUCTURAL JOINTS 























x SEND 
for a copy 
@ For heavy loads of this illus- 
and high speeds FLOWER BRAND trated folder. 
in engine and TURBEX 
industrial plant bearings hy 


A.J. VAUGHAN&CO. 





MAGNOLIA ANTIFRICTION METAL CO. 


OF GREAT BRITAIN LTD 


(MITRE WORKS)LTD. | 


Altrincham St., Manchester |! 

nd w. iway-Bamber ' " ° 

34, VICTORIA STREET, LONDON, S.W.1 Menten a Vines ine Bt tae haan ae WILLENHALL, Staffs. phone. 486-7 
’ + phone: 








N.E. Coast: Fasteners Led., 2 Hall St., Barnard Castle, 
Co. Durham. Tel: Barnard Castle 3172 
amsM4 
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Merchandise 


MAY BE FORWARDED BY \ 








Through Wagons 


TO DESTINATION BETWEEN 
GREAT BRITAIN & THE CONTINENT 


* London - Harwich - Zeebrugge (Daily in each direction) 
- Dover - Dunkerque (Two to Four sailings daily in each 





* London 
direction 


Packing and handling absolute mimmum 


Full particulars from:— Continental Superintendent, Victoria 
Station, London, S.W.1 for Dover route and Continental Traffic 
& Shipping Manager, Harwich House, 129 Bishopsgate, London 
E.C.2 for Harwich route 





BRITISH RAILWAYS 


ft fia 
Ma # 

















PRATCHITT 
MODERN MILLS 





GRINDING MILLS 
PAN MILLS 
EDGE RUNNER MILLS for grinding and mixing Mortar, Sand, Ores, Minerals, etc. 
also invited for 


Elevators and Storage Hoppers, Impregnating Plants, Calciners, 
Rotary Dryers, Mixers and Blenders, Gypsum Plant, Castings 
up to § tons in weight, General Engineering Plant. 


enqutlrics 


Equipment manufactured to customers’ drawings and 
specification. 
PRATCHITT BROTHERS LTD *+ CARLISLE 


ENGINEERS AND IRONFOUNDERS 


Tel. No : 24205 

















xs 





Telephone: 





ANEW 
JUMBO 


strong in the arm 
fast on it’s feet! 











With a road speed of 20 m.p.h., Jumbo 2-ton lorry 
mounted slewing crane offers unrivalled value. 
Diesel engine economy, hydraulic controls for 
simplicity, articulated jib and travelling hook 
with 200° slew. If you want ail these 


features in one crane—it must be Jumbo. 





SEND FOR FULLY ILLUSTRATED LEAFLET T.E. TODAY 


TAYLORS OF 
SALFORD 


mobile cranes to you . 


Designers and Manufacturers: 
F. TAYLOR & SONS (MANCHESTER) LTD., 


Pendleton 1341/2/3 


142 BOLTON ROAD, SALFORD 6, LANCS. 
Telegrams: “‘ Components” Manchester 
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| 
| Manufacturers of... 
e STEE BLOOMS - BILLETS 


SLABS + SECTIONS 
COLLIERY ARCHES - PIT PROPS 
ROOFING BARS - LIGHT RAILS 
SLEEPERS and HAMMERLOCK STRUTS 


° PIG IRON uc 
HEMATITE 











GUEST KEEN 


COMPANY 





° CASTINGS cn ecu: 
GUEST KEEN IRON & STEEL CO. LTD. 


East Moors, Cardiff. 


Telephone : Cardiff 33151 Telegrams: ‘‘ Billets, Cardiff’’ 








the multi-purpose motor 
for sequence switching, 
chart recorders, 
process controllers, 
instrumentation, 
auto-lubrication, etc. 






* SELF STARTING 
* VEARS OF RELIABLE SERVICE 


* WIDE VARIETY OF 
OUTPUT SPEEDS 
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Sintered bronze rotor bearings ensure long life. Power consumed 
CONS TAN T S PEED MOtrToOo 2 watts. Write or telephone now for full details of this compact, 
RSs totally enclosed LIGHT DUTY Motor Unit. Smiths also manufacture 
a range of Control Clocks and Time Switches for industrial equip- 
ment and domestic appliances. 


+ 
SMITHS CcCLocK & WATCH DIVISION Contracts Branch, 179, Great Portiand Street, London, W.] Telephone: LANghamS@6ll 
: Ove 1 


rseas enquiries to Sectric House, London, N.W.2, England 
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_ put power where you want it 





\ 


\ 


Power for many purposes. Power to drive your own plant 
efficiently, or to add further distinction to the equipment you make 
and sell. Power. As much (up to I h.p.) or as little as you 

need, in a wide range of mountings, but always with the reliability 
for which all G.E.C. engineering is famous. 

Power, from sturdy, dependable G.E.C. Fractionals. 

Most sizes and mountings are held in stock—that’s another 
advantage of dealing with the G.E.C. 


G.E.C. manufacture many types and sizes of fractional motors for light 
industrial and domestic drives—whether for your plant or products our engineers 
will alwavs be pleased to help you choose the right motor for the job. 


Fully detailed illustrated publication on application 





THE GENERAL ELECTRIC CO. LTD. 
MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 








FAN ENGINEERING EQUIPMENT 























MORE AND MORE PLANT 
for fume and dust extraction, 
cooling, drying and other 
applications is being installed 
incorporating all types of 
‘Tornado’ fan engineering 
equipment. The success with 
which such plants are opera- 
ting throughout a wide range 
of industry results from the 
combination of our own ex- 
tensive experience and the 
close collaboration of leading 
contracting and consulting 





When faced with any industrial problem 
engineers. 
of movement or treatment of air or gases, 


specify ‘ Tornado’ equipment by 


KEITH BLACKMAN LTD 


MILL MEAD ROAD.LONDON.:-NI7 





FUME REMOVAL 
Plant for extracting fumes from hot dip tinning processes. 
Photos by courtesy of The Stee! Company of Wales Ltd. 


Branch Offices: Birmingham ° Bristol - Glasgow « Leeds 
Leicester « Manchester - Newcastle-upon-Tyne. 
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10-RB 4 cu. yd. dragline dyke cleaning 
in the Fens 





° =, 
22-RB transit crane with 80’ boom operating with outriggers set 30-RB 1 cu. yd. shovel loading rock in a 
TARSLAG LIMITED of ROTHERHAM now include two of these machines in their hire fleet road stone quarry 


Discrimination and Excavation 


Under present economic circumstances, more than ever before. 
the contractor needs to discriminate before he decides to purchase 
equipment vital to his needs. 

Consideration of the Ruston-Bucyrus range of excavators, par- 
ticularly in the universal group of 3 to 1 cubic yard capacity, 
will suggest a ready solution to your excavating problems. The 
four machines in this category : 10-RB 3 cu.yd., 19-RB 3 cu.yd., 
22-RB ? cu.yd. and the new 30-RB 1 cu.yd. with air control, 
are ready and waiting to be applied to that new contract where 
their ability to do more work quicker and at less cost will increase 
your profit margin. 


Write now for information on the size of machine in which you are interested 





19-RB } cu. yd. dragshovel excavating pipe 
trenches for a water supply 


ag bee 


UCYRUS 





RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN 


THE COMPLETE RANGE OF RUSTON-BUCYRUS EXCAVATORS iS FROM # TO 6 CUBIC YARDS CAPACITY 


042 
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—who need a range of fastenings for jigs and tools to 

match their own exacting standards. At every stage the greatest 
magnification, the latest equipment and the most 

destructive tests have found no fault with this screw. 

GKN gave it controlled quality, accurate concentricity and 

a guaranteed minimum tensile strength of 75 tons/square inch. 


GKN, too, are engineers whose standards are the highest. 


IT’S A 


ETTLEFOLDS - PARKER- KALON 


HEXAGON SOCKET SCREW 


NPK hexagon socket cap, set, countersunk and shoulder 
screws are available in a wide variety of sizes 
WEDGLOK self-locking hexagon socket screws and 
NPK hexagon wrenches are also available 


For price list & technical booklet write to: 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., SCREW DIVISION: BOX 24, HEATH ST, BIRMINGHAM 18 s/s/29008 

















sag 


MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty Years’ Service to the 
mining Industry throughout the World 


Catalogue sent on request 


ROPEWAYS LTD 


62 LONDON WALL, LONDON, €E.C.2. 
Telephone: National 0124/5 Telegrams: ‘‘ Ropeways'’ London 
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HOPE MILL - Portwooo piace - STOCKPORT 
TELE 


PHONE: STO 2617/8 


_ 














If over 90 years spent in the design, 
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place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 


handle all your needs. We welcome the 


WALKER BROS. LTD. WALSALL, STAFFS, Telephone: WALSALL 3136 
LONDON OFFICE 


: 66, VICTORIA STREET, S.W.1 Telephone: ViCtoria 3926 
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These buildings 


went up faster- 








This announcement is of vital interest to you. 


It’s news—news of price reductions in a period of rising costs. 





It can make that building project you may have 


scheduled for the future an economic proposition 


5) For Leakproof Fluid Transfer to N OW! 
Rotary & Semi-Rotary Machines a | 


vr. 


FILTON LIMITED |— >t 


FILTON LTD. CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE ve Wl HH it! 
Telephone : LEAMINGTON SPA 8111/2 I | 














_ ELEVATORS 





@ Work commences on site 
months earlier. 


@ Advanced _ techniques 
eliminate all waste and 
delay. 


@ Construction frequently 
completed in half the aver- 
age time. 

@ The period of unproduc- 

tive capital investment is 

drastically reduced. 


@ Firm quotations are 
given at design stage. 














| And you get a building of better quality at a lower cost! 








Beecham Buildings, 


a quick return for your capital 


COMPLETE HANDLING PLANTS | Beecham stg peared 
SKIP HOISTS * CONVEYORS - BUNKERS | BEECHAM 
ELEVATORS * BATCH WEIGHERS BUILDINGS 


LIMITED 





* 


Buildings 





MECHANICAL EQUIPMENTS LTD, 


67-49 ST. PAULS STREET, LEEDS, | TELEPHONE: LEEDS 31938 (3 LINES) Shipston-on-Stour, Warwickshire. Tel. Shipston-on-Stour 315 (6 lines) 
al AP 211/82 
' 
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MACHINE TOOL fi \V\ aap 
DESIGNERS 


Solve your 
HYDRAULIC TUBING 


probl ems with 





FLEXIBLE 
NYLAFLOW 
PRESSURE 
TUBING 


NYLAFLOW Pressure Tubing is a tough, flexible 
polyamide tubing with this unique combination of 
performance characteristics : 


2 High-pressure rating at low cost 

& High resistance to flex and vibrational fatigue 

2 Mechanically strong—resists abrasion and impact 
2 Corrosion and chemical resistance 
@ 
9 
® 


Serves wide temperature range: as low as —100°F., 
up to 150°F. continuously 


Will not embrittle in storage 


Available in two short time burst pressure ratings— 
1000 psi (Type T) and 2500 psi (Type H) O.D. sizes 4’, i&’, 
asf. 





@ — Parts and components selected by machine tool builders must meet the strictest specifications and performance * 
requirements. POLY PENCO Nylaflow Pressure Tubing was chosen for the hydraulic wheel dressers and compensator 

units of the grinder shown above for these important reasons : 

High strength (pressurized at 500 psi) with relatively small size and light weight 
@ Retains form—does not sag and foul machine controls @ Ease of handling @ 
Savings in installation @ _ Use of standard fittings 

Information on characteristics, properties, applications, tubing accessories and installa- 

tion tools is outlined in new NYLAFLOW Bulletin. Write for your copy today. ‘ Dp 


Polypenco and Nylaflow are registered trademarks. 


POLY PENCO 


POLYPENCO LIMITED — 


68/70 TEWIN ROAD - WELWYN GARDEN CITY - HERTFORDSHIRE 
Tel.: WELWYN GARDEN 5581-2-3 
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CONTINUOUS 
PROCESS CRANES FOR 
STEELWORKS ETC. 


yo | 






Soe 


With the introduction of higher rates 













; P| 
(ABOVE) Clyde-Booth four point SUS- giagia, 


pension electric overhead travelling magnet of acceleraton and braking on traver 


crane at Messrs. Colvilles Ltd.. Ravenscraig Works. sing and long travel motions. in order 


(RIGHT) The hook with slip-ring gear for the magnet, to get the maximum output from 

. . rhe: ravelling cranes, magnet 
showing attachment of the four ropes. iene traveling: cranes, age 
cranes with multiple splayed ropes are 






(BELOW) The special four barrel crab. 
finding favour. 

This type of suspension effectively 

damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro 


duced to meet these requirements. 


_—-. 
ae 





we 







Our publication ‘*The Booth Handbook on 
is available on request. 


Overhead Cranes’ 








MANUFACTURERS OF 
OVERHEAD TRAVELLING CRANES 
TRANSPORTER CRANES DOCKSIDE CRANES 
DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire 


Telephor Pudsey 3168 (6 lines Telegrams: ““Cranes,” Rodley Telephone: Holytown 412 (6 lines) Telegrams: “Clyde,” Motherwell. 
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HOLLAND S§.L.M. rotary compressors and VACUUM PUMPS 


SERVICE FOR TODAY, FOR TOMORROW AND FOR YEARS AHEAD The initial efficiencies of Holland-S.L.M. Rotary Com- 


pressors and Vacuum Pumps are maintained at low cost 


throughout years of continuous day and night service. 








The B. A. HOLLAND ENGINEERING CO. LTD. 


Lindo Lodge, Stanley Avenue, Chesham, Bucks. 


Tel: Chesham 8406/8 


Telegrams: Picturable Chesham 


Works: Slough, Bucks. 

















Refractory service conditions are generally 
most severe the ‘‘clinkering zone”, 
where the final clinkering or incipient 
fusion of the charge takes place, it is in 
this zone that refractory replacements are 
most extensive. Generally, the satisfactory 
performance of any refractory used in this 
zone is dependent upon the formation and 
retention of a clinker coating, which mini- 
mises chemical attack and thermal shock. 
When conditions of chemical corrosion are 
particularly severe, Spinella “A/C”, a basic 
brick, is necessary. 


in 


Send for Technical Brochure 
*‘GR REFRACTORIES 
for Portland Cement Rotary Kilns’ 





EFRACTORIES LTD 


GENEFAX HOUSE - SHEFFIELD 10 - SHEFFIEL 


D 31113 


375 





“1F YOU CAN MEASURE STEAM— 
—YOU CAN MEASURE WASTE” 
with the 


_ “CURNON” 





STEAM METER 
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@ 24-HOUR GRAPH RECORDS 
@ EASY INSTALLATION 


@ AUTOMATIC 
PRESSURE COMPENSATION 


@ ENTIRELY MECHANICAL 


@ INTEGRATOR CAN BE 
| PROVIDED 


@ CAN BE FITTED ABOVE OR 
BELOW PIPES 


DON’T LET PROFITS 
GO UP IN STEAM! 


FULL DETAILS ON APPLICATION 


CURNON encineenin co 


CLAUDE ROAD WORKS, CHORLTON, MANCHESTER, 1/ 





LOCOMOTIVES 


Designers and Builders of 
Steam, Diesel and Diesel-electric 
and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 


TELEPHONE: 





+ 
+ 
7” 
@ Victoria 6786 











58 THE ENGINEER Dec. 5, 1958 





CUT TOOLING COSTS TO A TENTH 


with the sensational new 


sHAWD RAW 
DEEP DRAWING PRESS 


The SHAWDRAW gives accuracy with economy by 
combining the best features of the steel die and 
rubber pad processes. 









You SAVE—.in tooling, a pressurised rubber 
diaphragm, with pre-set variable pressure 
stroke cycle, replacing the female die. 

in labour costs, so foolproof 1s the design 
that unskilled labour can safely be used. 









You GAIN—amazing accuracy, for spring- 
back is virtually eliminated and “ thin- 
ning” is negligible. 

an infinitely improved finish. 

reductions up to 75% under ideal 
conditions and 60° with D.D.Q. materials 
normally. 


You MUST know more about the SHAWDRAW 
write today for full details of this remarkable press. 


SHAWDRAW presses are available in 18", 23", and 
26” sizes. 













JOHN SHAW & SONS (SALFORD) LIMITED 


LANCASHIRE 








JS15 











a reputation built on 
industrial achievement 


F you look through a list of insulation contracts completed in recent years by Newalls you 








will see that they relate to many of the most important industrial enterprises undertaken 

since the war. In such a list will appear power stations, oil refineries, chemical works, 
cold stores, as well as many other plants where effective thermal insulation has been 
put to profitable use. Nor are our products confined to this country. For example, some 
600 tons of thermal insulation material was supplied by Newalls to the British Petroleum 
Company’s refinery at Aden. 

Such a record can only have as a basis reliable and proved insulation materials 
combined with an unusual skill in the business of applying them. 

Newalls (Reg’d Brand) range of insulation materials covers all temperature requirements 
from minus 300° F up to over 2000°F, Comprehensive technical publications are available 
dealing with every aspect of thermal insulation and will be sent to you on request. 





INSULATION 





INVESTMENT 


AVE NUR 


BEGINS WITH 





NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad 
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BY TAYPLANNING — that is by client and consultants 


TA YP A N entrusting their project to Taylor Woodrow right from the 
4 start — months of work and worry can be saved. 


Problems can be studied by Taylor Woodrow specialists 





in the light of world-wide experience in new and 


© 
Sa ves time advanced construction techniques. A single, perfectl 
s yues. A single, periectly 


co-ordinated master-plan ensures maximum speed, 


and mon ey efficiency and economy throughout. Site operations start ; 


sooner, finish sooner. Possession of the new premises 


is taken far earlier ; time and money are saved. 





Call in TAYPLAN service at the inception of your new scheme. 


TAYLOR WOODROW P77 


BUILD EVERYWHERE al 














BUILDING & CIVIL ENGINEERING CONTRACTORS 


S09 PARK STRERT « tOoneoon wW.. i GROSVENOR 86871 


UNITED KINGDOM : CANADA: AFRICA: MIDDLE EAST: BRITISH WEST INDIES : AUSTRALIA: FiJl 
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vermission of the Austin Motor Co, Lid. 


Photograph by kind tr 


‘Capacity Plus’ 


he versatile AUSTIN ‘GIPsy’ with its rugged yet attractive appearance 


Torrington Needle 
Bearings give 

you these benefits 

ind all round capabilities is a ‘natural’ in surroundings like these. 

Its flexible performance is one in which the high capacity, low friction 

space saving characteristics of TORRINGTON Needle Bearings 

have been proved to advantage. 

RRINGTON Bearings are ‘naturals’ in the main gearbox, transfer box 

ind differential wheel drive of this exciting vehicle. 

HIPSY TORRINGTON Bearings rate high as an engineering product. 

Write t ir Bearings Division for details and engineering service. 

MADE AND ST KED A 


ENGLISH FACTORY 


TORRINGTON BEARINGS 


rrington Avenue, Coventry 


v’ Office: 14 Moir Street,C J 








THE 


New 
HIGH PRESSURE 
HOSES 


Following the success of their hoses, Lockheed- 
Avery announce a new range, available with’ 
single and double wire braid, with a number of 
important features. 

These hoses are backed by more than 20 years 
of experience in a wide range of industrial and 
aircraft hose applications, often in conjunction 
with other equipment made by the AP group. 


FOUR DIFFERENT LININGS 


These new hoses types 77-99 have the advantage that they 


can be supplied with any one of these four linings: 
NITRILE NATURAL RUBBER BUTYL 


can be supplied. 


PTT 


TT 


NEOPRENE 


A list of compounds, with the lining recommended, can be supplied on 
request. The longest length of hose obtainable remains at approximately 
30 ft. for hoses of 3” bore and over, and approximately 15 ft. for hoses 
of 4” and }” bore. Within these limits any desired length of hose assembly 


ENGINEER 


The hoses are suitable for pressures ranging 
from 300-lbs. per sq. in. for 2” bore hose to 
4050-Ibs. per sq. in. for 4” bore hose. 
End-fittings are of steel, with hexagonal sleeves 
which expedite fitting, and are re-usable. 
When desired, swaged-on end-fittings can be 
supplied for hoses up to 2” bore. 

90° elbows and 45° bends are available. 


FEATURES 


Re-usable steel end fittings 
for strength and convenience 


Hexagon sleeves for ease 
of assembly 


Cadmium plated for corrosion 
resistance 


Choice of four linings 
Elbows and bends available 


Wire braiding gives great 


THREE STANDARD FITTINGS 
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Engine air 
filtration 
without 
maintenance 


Reciprocating engines and air compressors attain their higher efficiencies 
through the use of smaller working clearances and relatively high speeds 


of revolution. Clean air, essential to such high performance machines, 










is reliably obtained at low cost through Rotonamic filtration. 





Graph of Rotonamic efficiency percentage 
plotted against dust particle size 



















i 
z 

° 

«= — ; 

rd Air entering a Rotonamic panel at A The illustration shows 

. : tone * panel comprising 
5 is centrifuged at speed by the helical a Rotonamic panel comprising 
= 60 ere multiple static vanes which 

= vanes. 10°. of the air conveys dust to 

J | impart a whirling motion to 

= the bleed-off tube at the base of the the air entering the panel. 





panel. The remaining 90°,, cleaned The dust is centrifuged from 


the air and is bled off to 


& 





and filtered, reverses direction, enters 







atmosphere or dust bin. 










the tube and exits at point B. 





0 10 20 30 40 50 





PARTICLE SIZE — MICRONS 


Rotonamic air filters are self-cleaning and have no working parts to wear. These filters are extremely 


efficient and easy to maintain. Please write for leaflet FRC9. 


Rotonamic filters are made in England by Intermit Limited 


for high efficiency at low cost... 


interpose an INTERMIT Far-Air Rotonamic 


MEMBER OF THE 


INTERMIT LIMITED - BRADFORD STREET - BIRMINGHAM 5 - PHONE: MIDLAND 7961 


TTT 


BIRFIELD GROUF 
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The DOWPACLIQUID SPRING 
gives 3,900 Ibs. at a de- 
flection of 1”. 


ONE DOWPAC replaces EIGHT 


conventional springs. 
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Do your operators a good turn by pro- 
viding them with Osborn cutting tools 
and you will do yourself a good turn 
by increasing efficiency and output. 

An extensive range of lathe and planer 
tools in solid or butt-welded high- 
speed steel and ‘Osbornite’ hard metal, 
together with toolholder bits, is pro- 
duced throughout, from raw material 
to finished product, within the same 


organization. 

















SAMUEL OSBORN & CO., LIMITED. 


ctv ee ST £8 4 WORKS, SHEFFIELD. 


Fine Steeimakers + Steelfounders + Engineers’ Toolmakers 
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BRABY 


or Metal Plate 
and Sheet Metal 
Fabrications 









fero Jet Engine lest Cell Silencer. One of three 
sets for Royal Danish Air Force (Made by BRABY for 
their subsidiary company, Maxim Silencers Limited) Mild Steel Plate Cyclones and Ducting supplied 


und erected at large Cattle Feed Mill in London, 





BRABY, with six factories located in widely separated parts of Great Britain, have, for 
more than 100 years, specialised in Metal Plate and Sheet Metal Work. 

The technical knowledge and experience of our Staff and the employment of a labour 
force of skilled craftsmen, enable Braby to provide for Industry an efficient Metal Plate 
and Sheet Metal Work manufacturing service. 








We welcome your enquiries. 


Pressure Cylinder supplied to Mono Pumps Limited. 





SS FREDERICK BRABY & COMPANY LIMITED 


Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1.) TeELerpHone: EUSton 3456 


FACTORIES A1: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse W orks, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 


PRODUCTS 


OTHER OFFICES: 110 Cannon Street, London, 1..C.4 (Export). TELEPHONE: MANsion House 6034 
Queen's Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 





4.P. yu 
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cipsot 


TOWER 
LADDER 


All those out-of-reach jobs come 
safely and easily to hand when a 
Gibson Tower is used. Trailer or 
vehicle-mounted, of simple but 
sturdy aluminium telescopic 
construction —the Gibson Tower 
provides a mobile method of 
working at heights for cleaning, 
maintenance and pointing etc., 
with safety assured. 



























Detailed information on the range 
of Gibson Towers is contained in 
a leaflet which will be sent on 
request. 


JOHN GIBSON & SON LTD 


Jameson Place - Leith - Edinburgh 6 


Distributors: 
BERESFORD ATKINSON LTD 
Hough House, Manchester 10. 


MUNICIPAL SUPPLIES LTD. 
2 Robert Street, Adelphi, London. 








The Ideal Rotary Packing for all speeds, pressures and vacuum 
Seals against liquids and gases, and is made throughout of none 
corrosive metals, Runs cool at all speeds and pressures and can 


be supplied in halves or as a solid packing. 


Write for details to: 
UNITED STATES METALLIC PACKING 
COMPANY LIMITED 
SOHO WORKS + BRADFORD 8 - YORKSHIRE - ENGLAND 
Tel : 41284/5 


Branch Offices: LONDON, Liverpool, Glasgow, Manchester, 
Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol 











At Dounreay... 


sed in the Reactor C ore 





ps of fuel rods u 





each have ar Electro Dynami magnetic coupling 








the regulating mechanism which 













o be transmitted through the reactor 


eakage of fission products T he 







ifety rods containing boron are similarly equipped 





The Electro Dynamic Coupling ts being specihed 1 












ing numbers for drives where a positive sea 


the leakage of gases or liquids is importa 








The drive transmitted to the driven member by 





aled 





hrough a hermetically se 





tes the two members There are 















ng parts other than the driving 








The whole construction ts of a 








sture re g no maintenance 





juirin 





ther than occasiona brication of the ball bearings 








E.D.C.C. have dealt with 


iif a century 








irements for electrical equipment and the 





ELECTRO DYNAMIC CONSTRUCTION CO LTD 


T MARY CRAY KENT 








A group of 


“Electro Dynaicic” 
couplings which transmit the 
drive to the control rods of the 
core of Dounreay reactor 
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NWobUux Grease. is a lithium-base 


lubricant of excellent structural stability and 
purity. It is a new, general-purpose grease 
superseding conventional greases. It provides 
effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20 F to 250 F. It is exceptionally resistant 
to water washing and contains’ special 
additives to prevent rust formation. Both in 
the laboratory and in the field Mobilux Grease 
has proved its outstanding efficiency as a 


lubricant and protector. 


MOBILUX 
GREASE 
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—such as supplying many special 











worm reduction gear units to the 
RoyalAeronautical Establishment 
for the supersonic wind tunnel at 
Bedford are not new to us here at 
Newbury, for besides non-stan- 
dard units, Our normal range of 
wormandspurunitscoverspracti- 
cally allindustrial applications up 


to 120 h.p. 





Type WaV a3 single reduction worm qi arbor drive Ti by WG V f\ single re- 
duction gearbox. As supplied to the Royal Aeronautical establishment, 
Be dford., for “Use wn the Aft. SU pe } sone u ind lunne l. The photograph shows 
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—such as the production of a 


Laboratory colour 
Pan driven by a 
Sh.p. drip proof 
veared motor unit 
Type S8.G.M.I. Ratio 
iy Aa Output speed 
65r.p.m. This photo- 
vraph is reproduced 
by permission of 
William Boulton 


Ltd. Burslem, Staffs 


small gear unit for an experimen- 
tal pan and muller for grinding 
colours is another example of our 
standard range. Our compact, 
robust helical and spur geared 
motors are available as double or 
triple reduction units in six sizes, 


offering a complete range of 





horsepowers and output speeds 
Type SUH horizontal shaft. fan cooled 


worm reduction gear. Standard sizes up 


to the user. You can’t go wrong if 
to 12 in. centres: non-standard sizes up to 


you specify— 24 in. centres. Ratios 3:1 to 100:1. 


GEARBOXES by 


OPPERMANS 
of NEWBURY 


Newt ‘ry 1701 «5 lines) Leleqrams Oppigears Newbury 








OPPERMAN GEARS LIMITED, NEWBURY, BERKSHIRE. Telephone : 
QP 10999 
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GUARDS for 


hydraulic presses 


We design and produce guards 
to fit all types and sizes of 
Hydraulic presses to meet the 
requirements of the Factory 
Inspector. The illustration 
shows a typical guard. For 
further information please write 
for leaflet No. 24. 


PRICE MACHINE GUARDS LTD. 


POWKE LANE, OLD HILL, STAFFS. 


Phone: Cradiey Heath 66423. Grams “Prigard.’’ Cradiey Heath. 



















We all know this man. He’s the 
chap who has just tried GGL for OVERHEAD + TRAVELLERS + ELECTRIC GOLIATH 


the first time and can’t stop talking a © 
about the wonderful quality and CAPSTAN AND AUTOMATIC " MARSHALL 
service. He’s a nice man, really, but work AND SHEET METAL . 

: FLEMING 


= 
< 
he does go on... . and it isn’t as if PRESSING IN ANY METAL, : 
: QUANTITY . 
service, too. Oo 8 
FOR QUICK SERVICE AT THE RIGHT VU rm 
‘e) 











< 
m 
 *) 


we old stagers didn’t rely on GGL ANY FINISH, ANY 
PRICE GET IN TOUCH WITH: 


GRIFFITHS, GILBART, LLOYD & GO. LTD.) |( || c&iteurn worksmotHenweti-scorann || 
ne ee ee er LOCO STEAM : ELECTRIC GOLIATH - TRAVELLER 
TEL : NORTHERN 6221 









































A wide range of pipe couplings 


Simplifix provide a full range of fittings, including straight and stud A Simplifix coupled pipe 

couplings, elbows, tees, banjos, crosses, cocks, etc. for use on almost system can be made quickly 

any kind of tubing, including those with very thin walls. Fittings can and securely. An anti-fric- 

also be supplied for use with plastic-covered copper tubes. The high tion washer prevents the 

standard of dimensional accuracy of the Simplifix range ensures that pipe from twisting when 

all fittings are interchangeable. tightening the locking nut. 
’ 








Please write for illustrated catalogue gS § Ni g L 3 B © 


Reg. Trade Mark 
Simplifix Couplings Ltd., Hargrave Road, Maidenhead, Berks. Tel: Maidenhead 5100 


(10 lines) 
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Press Brake Tools for 
any make of Brake 


@ These stock tools are economical, and the quick 
delivery saves time in tooling. They are available in any 


length from 4 to 12 feet in increments of 2 feet. 


Stock dies are used for a surprisingly large variety of 
bending operations, and, with Bronx Tools, you get bonus 


performance and increased tool life at no extra cost. 


Remember, these tools can be used in any make or size 


RUN 


press brake. 





THE BRONX ENGINEERING CO. LITD., 
LYE, WORCS.., Telephone : LYE 2307 & 2308 


LONDON )F ENGLAND AGENTS : W. E. NORTON (Machine Tools) Ltd 
Grosvenor Gardens Hou Grosvenor Gardens, London, S.W.| Telephone : TATe 
Gallery 0633/4 
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DELIVERIES / 


ENGINEER 


for long service 


DOCKSIDE CRANES 
FLOATING CRANES 
BREAKDOWN CRANES 
OVERHEAD CRANES 


LOCOMOTIVE AND 
WAGON TURNTABLES 


LOCOMOTIVE AND 
WAGON’ TRAVERSERS 


SHUNTING AND 
DOCKSIDE CAPSTANS 
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Cow ans Ss Ex ELDON 


CARLISLE 


ENGLAND TELEPHONE 


LONDON OFFICE AFRICA HOUSE KINGSWAY W 


:: an O] © Re Oe te @ | 


CARLISLE 
2 TELEPHONE HOLBORN 0268 


24196-7 
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In left foreground of this view of the Hounslow W« 

Concrete Limited part of the precast reinforced concrete 

I-section beam for the Sidcup Road Bridge, Kent. Sh 

tering, reinforcement and duct-tubing for manufact 

further beams can be seen in the centre of the photograpt 

County Surveyor: E. W. H. Vallis, M..Mun.£., F.R.1-C.s 


Contractors: John Cochrane & Sons Ltd 


Road Bridge at Sidcup 
113 ft. clear span, 48 ft. wide composed of 60, 10-ton Precast Units 
There are 12 beams, each of which is cast in 5 pieces similar to the one shown uw 


the foreground of the photograph. The beams are being post-tensioned on site 


will be cross-tensioned when all are in position 


BISON precast concrete units 








SPEED AND STRENGTH 


CONCRETE LIMITED are the largest structural precast concrete manufacturers in the world 


CONCRETE LIMITED Green Lane, Hounslow, Middlesex Hounslow 2323 and Dovehouse Fields, Lichfield, Staffs. Lichfield 3 
London Sales Office: 16 Northumberland Avenue, W.C.2 Whitehall 5504 

CONCRETE (NORTHERN) LIMITED Stourton, Leeds 10 Leeds 75421 Manchester Office: 40 King Street West, Manchester 3 Black/ 
ONCRETE (SCOTLAND) LimiTep Etna Road, Falkirk Falkirk 2366 Sales Office: Elmbank Street, Glasgow C.2 City 3292 








We specialise in the manufacture of intricate 


Steel Castings of large dimensions 





Steel Castings of open-hearth steel in cast weights 

















of 3 cwts. to 400 tons for general engineering and the 
construction of rolling mills - structural parts 

and casings of highly creep resisting stee] 

for nuclear power plants, gas and steam turbines 

highly stressed parts for Francis, Pelton and Kaplan 
turbines, for electrical engineering, for the chemical 
industry and many other fields, in the heaviest weights 
and made of high alloy electrical steel or BV degassed 
Vacuum steel. - We also produce free and drop 

forgings of high quality for all applications 


We shall be glad to discuss your problems with you without any obligation 


fir Gusstahlfabrikation AG. BOCHUM 





Representatives for the U. K.. THE STAHLUNION COM PANY LIMITED 


61 Pall Mall, London S. W. 1. Telephone: Whitehall 5315 (7 lines 
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UNIVERSALITY- 


COVENTRY CLIMAX 
UNIVER S AL fork truck offers- 








3% choice of power-ELECTRIC or MECHANICAL 


An, 


3% choice of fuel-DIESEL - PETROL - L.P.Gi 


%é choice of tyres-CUSHION or PNEUMATIC 


x maxinum STANDARDISATION of parts 


~ 





+ Liquid Petroleum Gas 





tz 
a 
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DEPT. ENG), COVENTRY, ENGLAND 


COVENTRY CLIMAX ENGINES LTD 
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in 
fork trucks 
now 


& 


With the introduction 
of this versatile 
range of trucks the 
user is able to adopt 
standardised equipment 
throughout his 
organisation, 
employing electric, 
diesel or petrol 
driven trucks as 
circumstances dictate, 
with the advantages 
of a single source of 
supply & responsibility, 
simplified operation, 
reduced maintenance 
and servicing costs. 
This development 

has been eagerly 
awaited and 

received in inany 
organisations. 
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COMMERCIAL COMPUTERS 

The computer exhibition at Olympia which ended 
yesterday, has been described as the first of its kind to be 
held in Europe and the most comprehensive of its kind 
in the world. Whether these claims are justified or not, 
it is certain that the exhibition, and the symposium which 
was held concurrently in the same building, are significant 
events in the industrial life of this country. For they are 
sharp reminders to industrial and commercial manage- 
ments that substantial changes have been wrought in the 
past decade by the introduction of computers for accelerat- 
ing and cheapening the handling of statistical data of all 
kinds. 

This exhibition provides a valuable opportunity for 
stocktaking. Here, as in other phases of human advance- 
ment, contemporary events cannot be seen in true per- 
spective, but it is possible to get a rough idea of where 
one stands. Some of the manifold uses of computers are 
detailed in the descriptive article which began on page 834 
of last week’s issue of this journal and they need only be 
outlined here. The simplest application of computers is 
to tasks involving the handling and arithmetical treatment 
of vast volumes of similar data, as in accounting pro- 
cedures and the compilation of payrolls. Such uses are 
firmly established but there is scope for much more 
widespread application. An extension of this kind of 
activity to inventory and stock control is now passing 
through the experimental stage and has been adopted by 
at least one British company. This practice which is still 
in its infancy, offers rich returns by minimising warehouse 
costs and frozen assets and, in manufacturing firms, it 
may help to eliminate production “ bottlenecks.” In 
engineering research and design computers are now being 
extensively used to perform calculations which, by any 
other means, would either be impossible or impracticable 
because of the cost and time expended. Continuous 
chemical processes involving liquids or gases can be 
subjected in part, at least, to the control of computers. 
The next phase, which is the economical handling and 
processing of solids, as in engineering, is still in the 
development stage. Certain machining processes, for 
example, can be done by computer control more quickly, 
cheaply and accurately than by manual methods. British 
contributions to control systems of this kind are probably 
unsurpassed; but here again, the available technical 
knowledge is sufficient to justify more widespread appli- 
cation. One British factory is gaining useful practical 
experience in the use of computers to help maintain a 
steady production flow of a number of sub-assemblies by 
exercising control of stocks and machine loading in 
conjunction with the company’s sales programme. It is 
an important step towards the complete automation of an 
engineering factory. Clearly, then, there are now a 
number of British computers which can comply with a 
variety of requirements involving high-speed arithmetical 
calculations, with the ability to sift data, with specific 


- 


powers of discrimination, with facilities for sensing 
departures from normality and with some faculty for 
inaugurating remedial action. For our immediate purpose 
we need not peer into the future as did the delegates who 
attended the recent symposium on the mechanisation of 
thought processes, at the National Physical Laboratory. 

It is a fair inference from what has been said that the 
time is ripe for more widespread use of computers in 
Great Britain. This country (like the rest of Europe) is 
lagging far behind the U.S.A. and the U.S.S.R. in appli- 
cations, though it is holding its own in the design and 
manufacture (British computers are, in fact, being 
exported to the U.S.A.). In putting computers to work, 
British firms have the advantage of being in a position 
to learn from the mistakes as well as the successes that 
have built up American “ know-how.” There is, too, a 
small but growing fund of British experience as was 
evident from the papers presented at the computer 
symposium. Finally, some of the British manufacturers 
have set up computer service centres which are staffed 
and equipped to help potential users to carry out the 
feasibility studies, job evaluation and programming that 
are necessary preliminaries to the installation of a com- 
puter or the hire of a computer service. It would be a 
mistake to suppose that computers are not to be taken 
seriously. Forward-looking manufacturers will not be 
slow to appreciate the gains in efficiency that can accrue 
by planned integration of computing systems into a 
production unit. Large organisations are not the only 
ones that stand to benefit. For example, a small textile 
firm has reported that by hiring a computer service it 
effects an annual saving ten times the hire charge for the 
service, which provides the firm with a sharp weapon in 
an industry where competition is intense ! 


P.E.P. REPORT ON STEEL 

P.E.P. (Political and Economic Planning), an inde- 
pendent organisation whose principal function is “ to 
study problems of public concern,” has been examining 
the British steel industry. Its findings have been set out 
in a pamphlet published at the end of last week. This 
pamphlet describes what P.E.P. considers to be the basic 
economic issues confronting the steel industry, “no 
matter who owns it and whatever form of supervision is 
employed.” The subjects dealt with are not altogether 
new. They inevitably include such matters as the planning 
of steel capacity five or more years ahead, and the relation 
of pricing policies and decisions about location to the 
planning of development. In addition, some considera- 
tion is given to the impact of a possible European Free 
Trade Area on the British steel industry. In short, the 
pamphlet effectively brings together much useful informa- 
tion about an industry which continues to be of the 
highest importance to Britain’s economy. Since the war, 
the steel industry has made spectacular progress ; it has 
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completed, at a cost of several hundred millions of 
pounds, two programmes of modernisation and develop- 
ment, and is now in the midst of a third such programme. 
At the same time, the industry has been subjected to 
upheaval caused by nationalisation, denationalisation and 
by the threat of renationalisation should the Labour 
Party ever be called upon to form another Government. 
In spite of its upheaval, however, the British steel industry 
has achieved a state of high efficiency and has rapidly 
increased its productive capacity to meet what appeared 
to be—until eighteen months or so ago—a continually 
rising demand for steel. 

The steel industry’s third development plan, which was 
published by the Iron and Steel Board in the summer of 
1957, was prepared during a period of high demand and 
good prospects for steel. Last year, there was capacity 
available for an output of about 22,000,000 tons ; the 
third development plan provides for that capacity figure 
to be increased to 29,000,000 tons by 1962. But it must 
not be overlooked that, almost as soon as the plan 
appeared, a chill wind began to blow through the country’s 
economic climate. Credit was restricted, capital invest- 
ment began to be pruned, international trade showed 
more hesitancy following reduced industrial activity in 
the U.S.A., and, to put it mildly, industry in general was 
made quickly aware that the signals were at caution ! 
One result of all this has been a slowing down in the 
demand for several descriptions of steel ; merchants and 
consumers have reduced their stocks, exports have fallen, 
and many steel producers have been compelled throughout 
this year to operate below capacity. The Iron and Steel 
Board, which has a statutory responsibility to supervise 
the industry in the public interest, has so far looked upon 
this * pause in the growth of industrial production ” and 
the consequent reduced demand for steel as a * short- 
term influence.” Accordingly, the Board’s view has been 
that the objectives of the development programme should 
generally remain unaltered and should be pursued as far 
as practicable. On this matter, the P.E.P. pamphlet agrees 
that “no one doubts that the long-term prospects for a 
material serving so many diverse industries are good, 
provided always that the economy in general is expand- 
ing.” But, the pamphlet adds, “ it is precisely this failure 
of the economy to expand to the extent that had been 
forecast that has begun to call in question the wisdom of 
the present development programme.” Such a comment 
is fair enough. It voices an opinion that would seem to 
be largely shared by the Iron and Steel Board, for in its 
last annual report, published in August, the Board indi- 
cated that it intended to make “ later this year,” a further 
appraisal of steel demands. In completing that appraisal 
many factors, including such matters as the easing of 
credit restrictions and the renewed encouragement of 
capital investment, have to be studied. Nevertheless, it 
would be helpful if the conclusions arising from the Iron 
and Steel Board’s latest appraisal could be made known 
at an early date. 


TACTICAL NUCLEAR WEAPONS 


Before the introduction of thermo-nuclear weapons, a 
war undertaken because of some trouble in a colonial 
territory or under-developed country, which had limited 
and clearly defined aims, was described as a “ limited 
war.” The Korean campaign, for example, remained 
throughout a limited war, not because the United Nations 
made no use of the nuclear weapons available to them— 
their use was never under consideration—but because 
operations were limited by the desire to keep China out 
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of the war. On the other hand, Hitler’s decision not to 
make use of poison gas when the German armies were 
faced with the prospect of defeat and surrender had no 
effect on the determination of the Allies to demand 
unconditional surrender. Thus, World War IL was, and 
continued to be, a total war because its aims were un- 
limited. To-day, however, these minor campaigns over- 
seas can only be described as local or localised wars. 
A war is now only limited by the deliberate restraint both 
sides impose on themselves in not using the H-missile to 
obliterate each other's territory—though, with the 
Soviet Union supporting the trouble-makers, either 
directly with troops or indirectly with war material, it 
would be a mistake to think that a localised campaign 
might not extend further afield—even to Europe. The 
Western nations, it is true, have made it clear that they 
would prefer the prospect of committing suicide by 
embarking on an H-bomb war rather than lose their 
freedom and their way of life. Their Governments and 
the N.A.T.O. military leaders have in fact warned the 
Soviet Union that a full-scale attack by the Soviet armies 
in an attempt to overrun Western Europe would be 
countered “ by a massive nuclear bombardment of the 
sources of power in Russia.” 

But while it is no part of Soviet policy to commit 
suicide, the 500 submarines, the 4000 aircraft and the large 
numbers of cruisers and destroyers of the Soviet Navy are 
a clear indication that Russia is prepared for a major war 
with the West if it were essential as the result of her 
subversive policy. The Soviet leaders will not deliberately 
commit suicide and will avoid aggression in Europe. 
But they have the numbers and types of ships suitable for 
cutting the Atlantic life-line and are obviously quite ready, 
if necessary, to embark on a major war which would be 
fought mainly, if not entirely, by the maritime forces on 
both sides. It is thus in the highest degree regrettable 
that many high ranking American officers—indeed even 
Government officials—hold the view that if they are to 
intervene to counter aggression in an under-developed 
country, their intervention must be atomic. Tactical 
nuclear weapons, they insist, will require to be used to 
avoid the large number of casualties suffered by the 
United States troops in Korea. To equip N.A.T.O. 
troops in Europe with these weapons is of course both 
logical and reasonable, since aggression on the continent 
of Europe postulates an H-bomb war. There is, indeed, 
every reason to economise in manpower by reinforcing 
the *“Shield’’ with nuclear weapons. To use them in a 
localised war is, however, open to the gravest objection, 
in the light of the admitted advantage to the belligerent 
who decides to embark on a sudden and totally unexpected 
H-bomb attack. True, this is not a valid reason for com- 
mitting suicide. But there is no point in providing an 
excuse or an encouragement for a sudden attack of this 
kind. 

Furthermore, their use in a minor or localised campaign 
suggests the assumption that the West still have a 
monopoly of these weapons. Once we visualise them 
being used reciprocally, they would not seem to provide 
any great advantage to either side. Nor is there any 
arbitrary definition of the term “tactical weapon.” It 
may be either large or small, since even the A-bombs 
dropped on Japan are nowadays regarded as falling 
entirely within the tactical field. The American view is 
gaining adherents in this country, but it is none the less 
astonishing having regard to the premises on which 
American defence policy is now based. All U.S. military 
planning—N.A.T.O. strength, dispersed Strategic Air 
Command bases, medium range bomber and rocket bases 
in Britain and North Africa, medium range bombers from 
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super aircraft carriers, the “ Polaris’’ submarine—is 
based on one object. The plan is to have retaliatory 
forces so strong, so varied and so dispersed that the Soviets 
could not hope to knock out the West by a surprise attack. 
The United States is indeed at the present time developing 
yet another ballistic missile—the “Minuteman,” 
a solid fuel multi-stage rocket with a range of up to 5500 
miles—to supplement the * Titan,” ‘ Atlas,” ** Snark ” 
and other intercontinental rockets and guided flying bombs 

-in the hope of assuring that the West will not be 
* caught bending ” in the coming missile era. Why then 
deliberately encourage the Soviets to attempt to do the 
very thing it is hoped they will not be able to do ? 


IMPORTANCE OF HUMAN BEINGS 


We hope readers will forgive us referring back at this 
late stage to something that happened as long ago as 
October. We would like to believe it true that editors 
are omnipotently capable of taking note every day of 
everything that should interest their readers. But it is a 
myth ! No doubt, towards the end of October, we did 
read the address presented by Lord Bridges at the 
Commemoration Day Ceremonies at the Imperial College 
of Science and Technology; no doubt, some other, at 
that time more pressing, subject drove it out of our minds 
again. At any rate, we failed to make any comment upon 
it. It is our subsequent good fortune to have happened to 
read it again. For it is full of good things. None perhaps 
is better than the forthright statement that *“* boredom is 
the greatest crime in the calendar.” So it is! For, at 
least when we are dealing with men of brains, it is a man’s 
own fault if he allows himself to be bored, though we all 
have to admit that in our oddly orientated civilisation 
social civility sometimes forces us to submit to it. 

Yet need we really submit to it even then ? Lord 
Bridges referred to the acquirement by men and women 
who use their brains of * an intense curiosity and living 
enthusiasm for some subject.”” One might suppose that 
narrowness of mind must be the consequence of this 
concentrating on a single subject so that boredom must 
intervene whenever the man or woman concerned is 
engaged in doing or thinking about something else. But 
it is not necessarily so. In the attempt to master one 
subject the mind, to quote Lord Bridges, acquires “a 
sharper cutting edge than before.” Soon “ interest 
spreads to other things and as they, too, catch alight, 
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many things which had seemed difficult suddenly become 
plain.” Amongst the other things to which interest may 
spread is the nature of human beings. There, indeed, one 
finds a subject so entrancing that once its interest has been 
perceived it becomes no longer possible to be wholly 
bored in any company. Moreover, how important it is ! 
The young tend to believe that by seeking scientific truth 
and making discoveries they should be able to convince 
the world with automatic ease of the rightness of any 
conclusions they draw from their facts. Hard reality is 
very different ! Instead they find they must work hard to 
convince a series of people, beginning with a departmental 
head, that they have discovered anything at all; and 
sooner or later they are liable to run up against a hard- 
headed type whose experiences with enthusiasts in the 
past has done little to make him feel favourably disposed 
towards them! In interviews with such a varied crew of 
people, as Lord Bridges put it, “you cannot make a 
success of it unless you get to know what is in the other 
person’s mind : and you can’t do that unless you practise 
the art of thinking of the man you are talking to, not 
simply as a man whom you know . . . you must learn 
to see him as he thinks of himself.” True enough! If 
one is to learn “* How to Make Friends and Influence 
People,” this is the way to set about it. Yet it is so far 
from easy that one will make more mistakes than good 
judgments to the end of life! There is a compensation. 
Lord Bridges knows far too much about human beings 
to omit mention of it. “ If you learn to think about other 
people in this way you find that nearly all of them are 
much nicer than you had thought.” It is, of course, by 
no means uncommon amongst speakers about scientific 
training to emphasise the need for enthusiasm and to 
stress that especial virtue of a scientific training, its gift 
of a regard for truth far outweighing any personal desires. 
We call it intellectual integrity. These two qualities, 
enthusiasm and integrity, can together achieve a great 
deal. What Lord Bridges stressed was that the acquire- 
ment in addition of a sympathy and understanding for 
human beings can immensely ease the road to achieve- 
ment, and is in any case worth while for its own sake. 
But do not let it be supposed, we think it might be added, 
that an understanding of human nature can be obtained 
only through a study of the “classics” and the 
“humanities.” People themselves are the best study ; 
and the practical part of the training of an engineer 
provides an excellent introduction to it. 





INSTITUTION OF CIVIL ENGINEERS 

* The paper read was * On the Successful Working, by Locomotive 
Power, over Gradients of | in 17, and Curves of 300 ft radius, on 
Inclines in America,’ by Mr. T. S. Isaac. 

* It was stated that the road which had decidedly taken the lead in 
the United States in the application of locomotive power to steep 
gradients, and had been generally the pioneer of improvements, was 
that extending from Baltimore, on the Chesapeake Bay, to Wheeling, 
on the Ohio River, a distance of 380 miles, through a region of con- 
siderable difficulties, especially in the various ranges of the Alleghany 
Mountains. This company was incorporated in 1827, being the first 
chartered in America, and a portion of the road was opened in May, 
1830. At first it was worked by horses, but locomotives were 
employed as early as August, 1830—prior to the opening of the 
Liverpool and Manchester Railway.... It was not until 1851, or 
three years previous to the opening of the S6mmering incline, that the 
great incline over the main range of the Alleghanies was com- 
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pleted and worked by locomotives. The latter had an inclin- 
ation of | in 454 for eleven continuous miles, and after winding 
amongst the summits of the mountains for twenty miles, it 
descended, on the western side, with an inclination of 1 in 454 
for nine continuous miles. The passage of this mountain 
chain involved altogether sixty miles of railway, twenty miles 
of which had a gradient of Il in 454 and nine miles of | in 50, both 
worked by locomotive power, at a speed of from fifteen to twenty 
miles per hour for passenger trains, and from ten to fifteen miles 
per hour for goods trains. The curves were frequently 600 ft. 
radius. Although it was one of the main thoroughfares of 
American commerce, no extra provision was made for working 
these inclines, beyond increasing the number of the engines. The 
engines had eight wheels, all coupled, the diameter of the 
cylinders being 17%in., the length of the stroke 2 ft., and the 
diameter of the wheels 44 ft. The engines weighed twenty- 
four tons each, and the tenders thirteen tons each.” 
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Electronic Computer Exhibition 


No. II 


( Continued from page 837, November 28) 


The first comprehensive exhibition of electronic computers to be held in Europe 
was held in London from November 28 to December 4. More than forty firms 
took part in this exhibition, which emphasised the rapid progress that has been 
made in Great Britain in developing a great variety of computers and applying 


them to commerce and industry. 


Many computers were seen in operation. 


A symposium of twenty-four papers on the computer as an aid to management 
was held during the exhibition to enable potential users to benefit from the 


experience of actual users. 


The exhibition and symposium were organised 


jointly by the Electronic Engineering Association and the Office Appliance and 


Business Equipment Trades Association. 
some of the 


ELLIOTT-AUTOMATION GROUP 

WO new products of particular interest in 

the field of data processing were shown 

by the Elliott-Automation Group, consisting 

of the National Cash Register Company, 

Ltd., Elliott Brothers (London), Ltd., and 
Panellit, Ltd. 

The first of these equipments, the National- 

Elliott ** 802 Compudesk,” is a_ general- 


purpose machine, the chief characteristics of 


which are the extensive use of junction 
transistors and ferrite cores resulting in small 
physical size, low cost and high reliability. 
The second equipment, the ** Panelliott 609 ” 
industrial data processing and information 
system, which incorporates an * 802 °° com- 
puting unit, is a comprehensive data proces- 
ing system for application in industrial pro- 
cess plants; it pro- 
vides computer control 
as well as high-speed 
scanning at a large 


number of measure- 
ment points. Up to 600 
measurement points 
can be scanned, 


measured, “‘digitised™ 
and stored in one 
minute. Digitising, 
discrimination and 
accuracy is +0-025 
per cent. 

The National-Elliott 
“802 Compudesk ” 
(Fig. 6) is a fully auto- 
matic stored  pro- 
gramme electronic 
digital computer, 
which can operate en- 
tirely without manual 
intervention, although 


such intervention Is 
possible and simple 
when desired. It is 


designed to combine 
low capital cost and 
low running costs. 

Single address orders are used and there 
are two orders, of sixteen binary digits each, 
per word of thirty-three binary digits. The 
extra digit is used for automatic modification 
of orders (B-modification). By means of this 
digit any location in the store may be used as 
a B-line. A B-lined order takes no longer to 
obey than the same order without a B-line 
In previous computers facilities for doing 
this automatically have been limited to a few 
registers, Often less than eight. The 1024 
B-registers in the ** 802 ” make it possible to 
simplify the programming of extremely 
complex problems. The functions are 
numbered logically, to demand no conscious 
effort on the part of the programmer. Each 
order refers implicitly to the single accumu- 
lator, and to one store address. 

Ihe store consists of a matrix of magnetic 
cores. Cores are also used, in conjunction 
with transistors, to form the basic logical 


basic 


computer which can operate with or without manual intervention. 
(1020 words of thirty-three binary digits plus four words of fixed orders) is 
a matrix of magnetic cores and transistors with magnetic cores form the 
logic 


Below we continue our description of 
exhibits. 


elements. By eliminating almost all valves 
long periods of trouble-free operation are 
possible. The basic logical elements, which 
are standard, consist only of a magnetic core, 
a resistor and a transistor, with printed 
circuit connections. These units are them- 
selves mounted on printed circuit plug-in 
boards. The printed circuit techniques make 
for reliability and easy maintenance. 

The basic ‘* Compudesk” allows for 
punched paper tape input and output. Many 
applications require specialised input and 
output devices and provision has been made 
in the design to allow the ** Compudesk ”’ to 
be attached simultaneously to several such 
devices, which include punched card input, 
manual keyboard input, analogue and digital 
recording mechanisms and others. 





Fig. 6—‘* Compudesk *’ is a fully automatic stored-programme electronic digital 


The store 


elements—National-Elliott 


Three keys control operation and enable 
the user to start, stop and perform certain 
other operations. A loudspeaker indicates that 
the machine is calculating and produces a 
sequence of tones according to the instruc- 
tions being obeyed. A comprehensive library 
of subroutines is available, greatly reducing 
the amount of programming required. 

[he ** Compudesk ” is a stored programme 
machine which operates from a single level 
very fast access store. This means that all 
the instructions and data are available imme- 
diately they are required, wherever they are 
Situated in the store. Minimum access 
coding is not required, and the computer is 
always operating at full speed. Techniques 
have been developed by means of which the 
** $02 ° will be able to show its time between 
more than one calculation. 

In this way it becomes possible to use 
the “* Compudesk”” to control simultane- 
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ously more than one industrial process. 

Che equipment (Fig. 6) is an assembly of 
individually ventilated steel cabinets of grey 
hammer finish and a desk-height top. The 
cabinets contain the logical units on plug-in 
boards, the core store, stabilised power 
supplies and the built-in control console. 
The layout is *“*L” shaped. One arm con- 
tains the store and arithmetic unit and the 
other arm houses the control console and 
the “input/output” circuitry. The power 
supplies are contained in a separate free- 
standing cabinet, the power requirements 
being approximately 2kVA. The main 
dimensions are store and arithmetic unit 
7ft 4in by 2ft 6in wide (223cm by 76-2cm). 
All units are 2ft 8in (81-3cm) high. Input is 
by five-hole punched paper tape at speeds up 
to 170 characters per second. Output is by 
five-hole punched paper tape, punched at 
twenty-five characters per second, and sub- 
sequently interpreted at ten characters per 
second. The order code allows a choice to 
be made between the various input and 
output equipment attached to the ** Compu- 
desk.” The magnetic core store has a 
capacity of 1020 words of thirty-three binary 
digits each, plus four words of fixed orders. 
The digit rate is 166,500 per second. The 
notation is binary and the arithmetic mode 
is serial. 

The following typical operating speeds are 


specified : addition, subtraction and forty- 
six other orders, 0-612 milliseconds ; multi- 
plication and division, 21-4 milliseconds. 


Thirty-three binary digits are stored in the 
accumulator and thirty-two binary digits, 
used as less significant half of double-length 
accumulator, in the auxiliary register. 

The ** Panelliott 609° system is designed 
to provide computing control as well as 
high-speed scanning of a large number of 
measured points, in industrial process plants. 
This system which includes a complete 
** 802 Compudesk,”” stores raw data, inter- 
mediate and final reduced data, carries out 
periodic calculations based on a stored pro- 
gramme, and presents information by auto- 
matic printer, punched tape or card, mag- 
netic tape or any combination of these output 
devices. The **‘ Compudesk ” measures con- 
tinuously at very high speed process variables 
and periodically repeats calculations against 
a stored set of equations providing output 
signals to reset the individual control units 
on the plant. Thus, it is possible to compare 
measurements against preset limits, give 
indication of approach to dangerous limits 
and extrapolate trends to predict future 
excursions of measurements. Of special 
interest is the ease with which a single or 
large number of set point limits can be 
changed in a few moments. Material and 
energy balances can be made at short inter- 
vals to provide a check of loss of product and 
efficiency. Up to 600 points of measurement 
can be scanned, measured, “* digitised *’ and 
stored in one minute. Discrimination and 
accuracy of digitising is +.0-025 per cent. 
Input signals may be low- or high-level d.c. 
or a.c., or current signals from transducers, 
or other measuring elements. 

A flexible scanning system allows a 
sequence in accordance with any desired 
pattern. Selected parts of the system can be 
scanned at different frequencies or by pro- 
grammed scanning in which the speed of 
scan of certain points is governed by the 
condition of other related points; for 
example, checking of selected points at a 
greatly increased speed only when a specified 
point is in an alarm state. With the “* Com- 
pudesk” integration, fifteen-second sampled 
readings can be stored and read out for 
periods up to twenty-four hours. Rate 
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readings are readily available by comparison 
of readings for periods as short as one 
minute. Sums and averages of any number 
of input points, ratios of any two inputs or 
their product, at full accuracy are but a few 
of the arithmetical facilities available. 
A special advantage of the system is that 
the stored programme can be changed easily 
-single point change by simple decimal key- 
board or the whole basic programme routine 
by prepared tape fed in by tape reading in a 
few moments. 
An interesting piece of auxiliary equipment 
is the new Elliott high-speed tape reader 
(Fig. 7). It is designed to read standard 





Fig. 7—High-speed tape reader designed to read 
five- seven- and eight-hole punched paper tape at 
speeds up to 1000 characters per second—Elliott 


five-, seven- and eight-hole punched paper 
tape at any speed up to 1000 characters per 
second and it can stop within a character. 
The characters are sensed by OCP71 photo- 
transistors, which are illuminated through 
** Perspex ”’ light guides. To replace a tran- 
sistor it can be withdrawn from the instru- 
ment in one unit with the guides. Transistor 
adjustment can be effected by removing an 
inspection plate. The tape is drawn through 
by a pair of rollers, the upper roller being 
fixed on the end of a motor shaft. The 
position of the lower roller is controlled by 
an electromagnet, the amount of movement 
being sufficient to remove the drive from the 
tape when desired. The tape also passes 
between two flat surfaces, the pressure 
between these being controlled by a second 
electromagnet. This provides a_ braking 
action on the tape, which always over-rides 
the action of the driving rollers. The instru- 
ment is complete with lamp, driving motor, 
electromagnet assemblies and__ transistor 
assembly, but does not include any electronic 
control circuits. The supplies required are 
240V, 50 c/s mains, 12V, 3A, a.c. or d.c. 
for the lamp, and a low voltage supply not 
greater than about 20V for the photo- 
transistors. The electromagnet coils each 
have a total resistance of 65 ohms and will 
operate correctly on 100mA, d.c. The over- 
all dimensions are 10jin by 6 in by 84in 
high. 


CREED AND Co., LTb. 

The useful calculating speed of a computer 
is usually limited by the rafe at which data 
can be taken out of the machine, since the 
output is generally much slower than the 
computer itself. Output paper tape punching 
machines of to-day have speeds of the order 
of 300 words per minute, but the * 3000” 
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Fig. 8—Tape punch designed to punch paper tape 
(five, six, seven or eight tracks) at 300 characters 
per second—Creed 


tape punch (Fig. 8) made by Creed and Co., 
Ltd., Telegraph House, Croydon, Surrey, 
issues information at 3000 words per 
minute. 

The punch is driven by an induction motor. 
It is housed in a free-standing acoustic metal 
console 38in by 18in by 42in high which 
accommodates power-driven  tape-supply 
and winding reels and a large cuttings box. 
The punch console also provides space for 
ancillary items of electronic control equip- 
ment associated with the linkage of the 
machine to the computer. Each of the 
individual punch pins is selectively controlled 
by an electromagnet and the punching force 
is supplied by the motor-driven camshaft. 
Tape feed is selectively controlled by a pair 
of electromagnets which operate to control a 
pair of camshaft-driven feeding frames, each 
feeding frame being alternately timed to 
advance the tape in a step-by-step manner. 

The company is also developing a direct 
(on-line) computer output printer or play- 
back (off-line) printer controlled by punched 
paper tape or magnetic tape. This new 
experimental machine is hydraulically oper- 
ated and prints on a character-by-character 
basis at a speed of 100 characters per second 
—1000 words per minute. The printed 
characters are formed not from type but by 
a twenty-five-wire matrix arranged in a 
five by five formation, via a moving type- 
head in association with a stationary platen, 
the latter being arranged at present to handle 
sprocket feed stationery up to 124in wide, 
giving a printing line of approximately 100 
characters. 

Another new product, the Creed high-speed 
tape comparator, is designed around the 
Creed **92” tape reader. The new com- 
parator caters for the automatic comparison 
of two supposedly identical five-track tapes 
at a rate of twenty-six characters per second, 
approximately five times the speed of electro- 
mechanical tape comparators previously 
available. Both tapes are read in synchro- 
nism until disagreement is detected, when an 
alarm buzzer sounds and feed is automatically 
halted for operator attention. 


1.B.M. UNiTeED KINGDOM, LtDb. 
Four main kinds of equipment were 
shown by I.B.M. United Kingdom, Ltd., 


101, Wigmore Street, London, W.1. . They 
were, first, an I.B.M. *‘* 650” computer 
system with magnetic tape, which was 


engaged alternately on production control 
and mathematical and scientific work ; 
secondly, an I.B.M. ** 305 Ramac,” a data 
processing system whereby all! records relating 
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to a single business transaction are auto- 
matically and immediately amended, and 
any of the 10,000,000 characters of informa- 
tion contained in its disc storage can be 
extracted by interrogation; thirdly, the 
1.B.M. data transceiver equipment, used for 
direct transmission of punched information 
by telegraph, telephone line or wireless ; and, 
fourthly, the 1.B.M. ** 604,421” electronic 
accounting group, on which a stock avail- 
ability programme was demonstrated. 

The ** 305 Ramac”’ system, exhibited for 
the first time in Great Britain, has one or 
two disc storage units, each holding 5,000,000 
characters of information. Information is 
entered in random order, through punched 
cards or a manual keyboard. Processing is 
controlled by instructions contained in the 
Ramac’”’ store and results are either 
punched into cards, printed on report forms, 
or typed by an automatic typewriter. The 
equipment can answer requests for stored 
information at any time, and can be instructed 
to signal special conditions automatically, 
such as when stock on a given item needs to 
be reordered. During the exhibition typical 
reports—a customer’s invoice, a receipt of 
stock, a cheque and a remittance statement 
were produced on the *“* Ramac.” 

The data “transceiver” is designed to 
read alphabetic and numerical data punched 
on 1.B.M. cards for transmission by tele- 
graph, telephone, or radio circuits to a second 
“transceiver ’’ which punches the data into 
a second card. While the data is being 
punched some or all of the information is 
being printed along the top edge of the card. 

In this system of card-to-card transmission 
identical equipments (‘* transceivers”) are 
used to transmit and receive the information. 
A four-impulse check code ensures punching 
accuracy. An end-of-card check verifies 
that all the data on the card has been trans- 
mitted and received. The transmission rate 
is three to five eighty-column cards a minute 
by telegraphy and, by telephony, ten cards 
a minute with printing, or eleven cards a 
minute without printing. Up to four pairs 
of transceivers can be operated simultaneously 
over a single telephone line. The transceiver 
which is a desk-mounted equipment can be 
equipped with an additional keyboard for 
use as a conventional key punch. 

The I.B.M. ‘* 650” can store 2000 ten- 
digit words on a magnetic drum—a cobalt- 
nickel plated cylinder l6in long, driven at 
12,500 r.p.m. This drum stores the data as 
well as the programme of instructions for 
processing the data. The information is fed 
into the machine by punched cards. The 
output from the machine is obtained either 
by punched cards or by a printer, which is a 
modified 1.B.M. ** 421 ” accounting machine. 
To increase the flexibility of the ** 650” unit, 
immediate access storage can be provided by 
a “653” unit which contains a magnetic- 
core store. If greater speeds and volumes are 
required than can be obtained from punched 
cards, 1.B.M. ** 727 ” magnetic tape units can 
be added to the ** 650 ” unit, for the functions 
of input and output ; these tape units can 
accommodate 2400ft of tape per reel, with a 
storage density of 200 characters per inch of 
tape. To allow random access to stored data 
at any time, disc storage can be added to the 
650” unit. Thus, instead of accumulating 
data to be processed in batches, transactions 
are processed at random, as they occur ; 
single-step processing automatically adjusts 
every record (for example, inventory, sales, 
customer’s account) affected by the transac- 
tion. A disc storage unit consists of fifty 
discs subdivided on each side into tracks for 
the storage of active accounting records, 
By installing from one to four disc storage 
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units provision can be made for storing 
6,000,000 to 24,000,000 digits. 

Direct interrogation of disc storage can be 
carried out by I.B.M. “* 838” inquiry stations. 
When an inquiry station transmits a request 
for specific information, such as the inventory 
position of a certain item or the state of an 
account, the required information is located 
in the disc storage and is typed out at the 
inquiry station. Inquiries and replies can be 
monitored by the “* 650” programme which 
examines each interrogation, continues only 
if the originating station is authorised to 
make the inquiry and then gives directions 
for the automatic typing of the reply at the 
correct station. Inquiry stations can also be 
used, during processing, to call the attention 
of management to any divergence from nor- 
mal trends or any results of unusual sig- 
nificance. 


MULLARD EQUIPMENT, LTD. 

Auxiliary equipment for data processing, 
machine tool control and industrial sequence 
control were shown by Mullard Equipment, 
Ltd., Torrington Place, London, W.C.1. 

This company’s exhibits included the 
**L281 °° high-speed analogue-digital con- 
verter, which is designed for converting at 
high speed an analogue input voltage into 
a binary output of ten “ bits,” available in 
parallel or sequentially and in true binary 
or tinary-coded decimal form. The sampling 
period is less than | millisecond, samples 
being taken on receipt of input pulses, which 
may be at any frequency up to 1000 a second. 
The analogue input voltage range is OV to 
10V (positive). For sequential output the 
maximum output pulse rate is approxi- 
mately 12 kes, or it may be locked to any 
external source of pulses provided the p.r.f. 
does not exceed 12 kc/s. For parallel output 
the pulse rate will be coincident with the 
succeeding input sampling pulse. The con- 
verter is completely ** transistorised,”” uses 
printed wiring boards and has a very high 
degree of reliability. It is particularly suit- 
able for data handling processes where large 
amounts of data have to be dealt with in a 
very short time, as, for example, in making 
dynamic measurements on rocket motors or 
in testing aircraft structures in supersonic 
wind tunnels. 

A special demonstration of this equipment 
at the exhibition showed how the converter 
could be used in a simple, inexpensive system 
for measuring the thrust developed by a 
rocket motor at take-off and recording the 
data obtained on a punched tape. A simu- 
lated thrust from a model rocket was trans- 
lated into an analogue voltage which was fed 
into the converter. The resulting digital 
output, superimposed on a carrier of suitable 
frequency, was then recorded on a standard 
tape recorder modified for high speed (about 
60in per second) operation. The recording 
was then relayed at a much lower speed (about 
lin per second) into a shift register, the output 
of which operated a standard tape punch. 

A new system of industrial sequence 
switching was also exhibited, with a back- 
ground photographic display outlining some 
of its applications. The system uses tran- 
sistors in computer-type logic circuits for 
the necessary switching and, therefore, offers 
greater reliability than conventional systems 
based on electro-mechanical relays. Printed 
wiring and advanced methods of assembly 
also contribute to the system’s high overall 
dependability. The basic units from which 
a system is built up are universal 
“And” * Or” circuits. Each of these units 
can accommodate up to six input and six 
Output circuits. Inputs may be derived from 
any kind of transducer providing the small 
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amount of power needed to switch a tran- 
sistor. The output circuits provide sufficient 
power to operate inductive loads of up to 
36W rating or non-inductive loads of up to 
SOW. 

The system is applicable to most kinds of 
sequence control problems and installations 
can be planned and constructed to users’ 
specific requirements. Typical applications 
include the control systems associated with 
transfer machines ; flow-line batch counting 
where the line is handling several products 
of differing dimensions; machine tool 
control sequencing ; automatic lift control : 
and plant and interlock safety circuits. A 





ae 











Fig. 9—Cabinet for a new system of nuclear reactor safety control. 
transistor logic circuits instead of electro-mechanical relays, to perform the 
The cabinet consists of a ‘** book and page ”’ 
assembly of printed circuits—Mullard 


necessary switching operations. 


particular example in the last category is 
nuclear reactor safety equipment (Fig. 9). 

Demonstrations were given of a new high- 
precision measurement system suitable for 
machine tool control. The system embodies 
the principles and basic accuracies of the 
normal lead-screw and nut system, but since 
it relies on inductive or capacitative pick-up 
of electrical signals, physical contact between 
the nut and lead-screw is avoided, and errors 
due to wear and friction are eliminated. A 
long nut is used so that by averaging the 
lead-screw pitch errors greater overall accu- 
racy is achieved. 

An automatic co-ordinate positioning 
system was also exhibited ; the ** Autoplot,” 
as it is called, is an automatic, electronically 
controlled machine for drilling, marking out, 
plotting or draughting operations on sheet 
materials of any kind. It consists essentially 
of a worktable, tool carriage and gantry, and 
the electronic control system. To move the 
tool head to a required position, co-ordinate 
information is fed into the control system, 
using sets of rotary switches. When the 
drive motor is engaged and the lead-screws 
move the toolhead over the table, each 
0-O00lin increment of movement results in a 
pulse from a photo-transistor being delivered 
to electronic counting circuits. A decimal 
count is made for each axis and the counts 
compared with the previously stored informa- 
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tion. When equality of count and stored 
information is found the toolhead reverses 
its direction at slow speed. The count is then 
made in the reverse direction, subtracting 
from the former value until equality occurs 
once more and the toolhead is stopped and 
locked in position. The tool is engaged 
with the workpiece by a push button. Posi- 
tioning is stated to be accurate to within 
0-O0lin over any 6in of travel and to within 
0-002in over the whole 30in by 20in working 
table surface. 
The company 


recently introduced an 


improved design of magnetostrictive wire 
delay 


facilities for continuous 
adjustment of thedelay 
period: over a wide 
range. Lines giving 
maximum delays of 
any duration up to 4:5 
milliseconds can be 
supplied, built to users’ 
specific requirements 
and incorporating, if 
required, input and 
Output amplifiers and 
pulse re-forming cir- 
cuits. The maximum 
pulse repetition fre- 
quency that can be 
stored depends on the 
value of the delay re- 
quired : ina4-5milli- 
second line a p.r.f. of 
at least 250 kc/s can 
be stored, while with 
a 1 millisecond delay 
1 Me's is attainable. 
No temperature con- 
trol is necessary since 
the lines have a tem- 
perature _—_ coefficient 
of delay as low as 
5 x 10~* per deg. Cent. 
The lines use a newly- 
designed transducer 
that makes possible a 
continuous — variation 
in the delay period. 
Essentially the trans- 
ducer consists of two 
coils connected back- 
to-back and mounted 
on a former which fits around the wire. 
Adjustment of the delay is obtained by 
movement of the transducer along the 
line. 

The range of adjustment given by a 
single transducer is 100 microseconds, deter- 
mined chiefly by the distance between the 
brackets supporting the wire, but by using a 
number of transducers spaced along the line 
the range can be extended indefinitely and it 
is also possible to produce from one line a 
number of signals each delayed from the 
initiating pulse by pre-selected intervals. To 
keep the dimensions of the line as small as 
possible the acoustic energy generated by the 
transducers is propagated along the wire in 
the form of torsional waves which have the 
advantage over longitudinal waves of a 
lower velocity in the wire and thus require a 
physically shorter line to produce a given 
delay. 

They also give rise to less dispersion, 
enabling the wire to be wound compactly in 
spiral form. A line giving a maximum delay 
of | millisecond requires 10ft of wire and 
can be mounted in a unit of only 10in by 
74in by 4in overall dimensions. 

The lines can be used in digital computers, 
radar systems, pulse spectrometers, particle 
analysers and similar electronic equipments 
and in telephone exchanges for storing 
routing information in pulse form. 


line with 


It uses 
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MULLARD, LTD. 


Valves and semi-conductor devices for use 
in computers were shown by Mullard, Ltd., 
Torrington Place, London, W.C.1. Mag- 
netic memory matrices using ** Ferroxcube ” 
rectangular-loop cores, were also shown, and 
demonstrations were given of the automatic 
equipment used for testing these cores. The 
use of transistors in Computing circuits was 
also demonstrated. 

Amongst the semi-conductors for com- 
puters were new IA, } microsecond-rise-time 
pulse transistors for driving rectangular-loop 
ferrite cores: the ““OC23” and *OC24” 
alloy junction high-frequency power tran- 
sistors have been developed specifically for 
digital computing applications. The main 
property of these new transistors is their 
high-frequency performance combined with 
large power handling capabilities: the 
average cut-off frequency is 2-5 Mes and 
the collector dissipation 8W at an ambient 
temperature of 45 deg. Cent. (with infinite 
heat sink). These characteristics make them 
suitable for several other computing applica- 
tions besides their primary purpose of driving 
rectangular-loop ferrite computing elements 
and memory matrices. They can, for 
example, also be used to provide drive pulses 
for magnetic drum and tape recording cir- 
cuits ; 
clock-pulse generators ; in servo-mechanisms 
associated with computers ; and as fast- 
response series power regulators for tran- 
sistor h.t. supplies dealing with large-current 
microsecond pulses. For driving rectangular- 
loop ferrite devices they provide 700mA 
pulses of, for example, 2 miscroseconds 
duration and with a rise time of less than 
0-5 microsecond. Used in sine wave appli- 
cations two *OC23” or *OC24” tran- 
sistors in class-B push-pull deliver upwards 
of 3W at a frequency of 500kcs. The 
transistors have a very high slope—l6A/V 
and give average current gains of 200 at 
100mA collector current and 150 at [A. The 
‘** bottoming * voltage is only 0-4V for IA 
collector current, with 30mA_ base drive. 
Maximum emitter current is 1-2A peak or 
mean, the maximum continuous collector 
emitter voltage is 24V (with a higher peak 
voltage) and the maximum thermal resistance 
3 deg. Cent. W. The “*OC23”™ is specially 
tested for certain ferrite store drive circuits 
where it is important that the transistor does 
not alter the shape of the pulse; the 
‘**OC24” has further applications in medium 
frequency transmitting and carrier telephone 
equipment. Both transistors may be safely 
dip-soldered into printed wiring circuits. 

Another new exhibit was the “ OA7” 
gold-bonded germanium diode with low 
hole storage characteristics, intended for 
use with transistors in high speed computing 


circuits. Peak inverse voltage is 25V 
adequate to withstand the h.t. voltages 
normally used with transistors, and the 


maximum forward current is 50mA (peak 
or mean). At 25 deg. Cent. ambient tem- 
perature, the forward voltage drop at a 
forward current of 30mA is 560mV and the 
inverse current is 1:9 microamperes at 

25V. Ambient temperature range is 

55 deg. Cent. to +75 deg. Cent. The 
**OA7” is in single-ended, all-glass con- 
struction and is suitable for dip-soldering 
into printed wiring circuits. It is 15mm long 
by 5:2mm diameter. An alternative, sub- 
miniature version, **OA47,” in double- 
ended construction has similar character- 
istics, but measures only 7-6mm long by 
3-S5mm diameter. 


A new addition to the Mullard range of 


germanium a.f. transistors—the high gain 
**OC75" audio transistor—is intended for 


in the drive and output stages of 
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Fig. 10—‘* LEO” is handling the Corby works payroll, pipework stress calculations and works pension 


fund statistics. 


Soon production control, stock control and invoicing jobs will be carried out on the 


equipment—LEO Computers, Ltd. 


applications similar to those of the existing 
*OC70” and ** OC71”’ but in cases where 
a substantially higher current gain is required. 
The maximum current gain of the ** OC75” 
is 130 (minimum 60). Apart from the 
increase in gain (and a necessary correspond- 
ing increase in collector leakage current for 
grounded emitter connection) the character- 
istics of the “* OC75” and ** OC70/71 ” are 
identical. 

A range of three silicon high-voltage power 
rectifiers suitable for valve computer power 
supplies was also shown. These rectifiers are 
the **OA210,” with p.i.v. (peak inverse 
voltage) of 400V and maximum output 
current of 500mA; the “OA2I11” with 
p.i.v. 800V and maximum current of 400mA ; 
and the *“ OA214” with p.i.v. 700V and 
maximum current 500mA. 

One of the demonstrations on the Mullard 
stand showed how transistors can be used to 
control and drive a ferrite store operating at 
a repetition frequency of 100 ke/s. In the 
equipment demonstrated a coincident current 


selection system was used to select any one of 


sixteen storage cores arranged in a 4 by 4 
matrix. 


LEO Computers, Lip. 

“LEO” occupies a very senior position 
amongst digital computers. The “LEO” 
computer at Cadby Hall has been used on a 
routine service basis for producing Ford 
payrolls, for over three years, a fact which 
makes the Ford organisation one of the first 
British commercial users of a computer 
service for routine clerical operations. 

This example is typical of the services 
that LEO Computers, Ltd., can provide for 
industry and commerce and the company’s 
stand at the exhibition was designed to 
give information on these and _ other 
services. 

An unusually interesting application in 
the steel industry is to be seen at the 
works of Stewarts and Lloyds, Ltd., Corby, 
Northants. This installation had its origins 
in April, 1955, when the company began a 
preliminary study of the payroll and related 
statistics at Corby. After a job evaluation, 
which occupied most of 1956, followed by 
demonstrations and programmes by LEO 
Computers, Ltd., operating on live data in 


May and November, 1957, the “ LEO II” 
computer ordered by Stewarts and Lloyds, 
Ltd., was installed and went into operation 
in May, 1958, when it took over payroll 
preparation and, later, two other functions 
the calculation of stresses in pipework and 
the compilation of statistics relating to the 
works pension fund which was started in 
July, 1956. In one of these later applications 
“LEO” carries out the arithmetical work 
involved in the evaluation of loads and 
stresses in runs of power plant pipework 
where the ends must be fixed, temperatures 
above 1000 deg. Fah. may be encountered 
and expansion must be allowed for. 

Part of this -**‘ LEO” installation can be 
seen in Fig. 10. There are five main parts. 
lhe first is the fast access store which holds 
the data and the instructions and constitutes 
the computer's *‘ memory.” The second is 
the arithmetic unit in which the various 
arithmetical instructions are carried out. The 
third is the co-ordinator which controls the 
sequence and timing of all operations. The 
fourth and fifth are the input and output 
units respectively. There are 2048 compart- 
ments in the immediate access store. Each 
compartment can hold either a programme 
instruction or a number up to 250,000 and a 
sign. Two compartments can be used 
together to hold a number up to 250 million 
anda or — sign. Access to any compart- 
ment can be gained in an average time of 
1/6000th of a second. Electronic circuits 
in the arithmetic unit can complete addition 
of 1500 twelve-digit numbers in one second ; 
the average clerical multiplication can be 
completed in 1/1000 second, and division 
in 1/300 second. There are fourteen 
immediate access registers in the arithmetic 
unit and each register can hold one “ long ” 
number. Addition or subtraction of numbers 
stored in these registers takes only 1/3000 
second. 

There are three independent input channels 
to the computer, and they can be linked with 
any combination of tape readers and card 
readers. Data can be fed in binary, decimal 
or sterling notation. There are three in- 
dependent output channels which can be 
linked to a line printer and two card punches. 


(To be continued) 
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Fairlie Locomotive in Great Britain 
and Ireland 


By R. A. S. ABBOTT* 


Great things were expected of the double-boiler articulated locomotive patented in 

1864 by Robert Francis Fairlie, and at one time some locomotive manufacturers had 

such faith in the type that they seem to have built for “ stock.” But, in fact, only 

seventeen locomotives of Fairlie type (not all with double boilers) operated in this 

country, and to-day the only existing examples in Europe are on the Festiniog 

railway. There may be other survivors abroad. This article is, however, confined 
to describing locomotives supplied to railways in Britain and Ireland. 


HE double-boiler articulated locomotive 

patented in 1864 by Robert Francis 
Fairlie (born 1831-died 1885) was a design 
from which at one period great things were 
expected, but the rough hand of time has not 
permitted a very extended application and 
they often failed to survive their first magni- 
fied prestige. The return to active service of 
the Festiniog Railway locomotive “ Taliesin ” 
in 1957 after sixteen years of enforced idleness 
has presented an appropriate occasion for 
reviewing the careers of the seventeen loco- 
motives of Fairlie type that have operated on 
British and Irish railways. 

For obvious reasons, the Fairlie locomo- 
tive was never seriously considered by the 
railways of Britain, there being neither the 
gradients nor severe curves to warrant extended 
use of such a specialised design, and the 
eight railways which did acquire examples 
were all, with one exception, minor com- 
panies. Only for the unusual operating 
conditions existing on the narrow-gauge 
Festiniog Railway in North Wales has the 
Fairlie principle justified its use in this 
country. 

In practice, the type was found to possess 
several disadvantages, these being the limited 
quantity of fuel and water that can be carried; 
also repairs and maintenance of a double 
boiler are naturally more costly than for a 
single one, although this disadvantage is 
compensated for to a certain extent by the 
fact that the tube heating surface is more 
efficient than in an ordinary locomotive 
having an equivalent heating surface. For 
example, two sets of tubes, each &ft 6in long, 
are more efficient than one set 17ft long with 
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the same heating surface. Lastly, the type 
lacks stability at high speeds and this limits 
its use to lines where such speeds are not 
required and especially to lines with sharp 
curves and steep gradients. 

Although a considerable number of Fairlie 
type locomotives were built by at least nine 
British and several Continental firms for 
Colorado, Central and South America, Cuba, 
New Zealand, Australia, Cape Colony, India, 
Burma, Norway, Sweden, Portugal, Saxony, 
France, Luxemburg and Russia, over a 
period of forty-seven years, the Mallet, 
Kitson-Meyer and Garrett articulated 
designs have proved vastly superior, particu- 
larly the Garrett. 

A certain number of unsuccessful locomo- 
tives designed on the principle of a double 
boiler mounted on two power bogies were 
tried many years before R. F. Fairlie made 
it a practical success. These were Horatio 
Allen’s four locomotives built at the West 
Point Foundry, New York, in 1832; the 
Semmering Contest locomotive ** Seraing,”’ 
built at the Cockerill Works at Seraing, 
Belgium, in 1851, and the Thouvenot loco- 
motive, French Patent No. 59,773, of 1863. 
Drawings of all these locomotives will be 
found in Articulated Locomotives, by L. 
Weiner, 1930. 


FAIRLIE’S PATENT 


Robert Fairlie took out an English patent, 
No. 1210 of May 12, 1864, and a French 
patent (dated November 23, 1864) for 
*“ Improvements in Locomotive Engines and 
Boilers,” involving a new system of articu- 
lated locomotive which differed in many 
respects from the Seraing locomotive. The 
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patent specification extends to fourteen pages 
with three large folding plates of twenty-one 
drawings, but it will be sufficient for the 
present purpose to reproduce here only the 
general arrangement drawing, Fig. 1, which, 
however, exhibits the classic features that 
later became associated with all Fairlie 
locomotives, together with some unusual 
details that were never used in practice. 

In addition to the double boiler with central 
firebox and two smokeboxes, the patent also 
covered the possible use of an upper and lower 
series of tubes in these boiler barrels, the 
first series leading from the firebox to each 
smokebox in the normal way, while the upper 
series were to have led back the gases to a 
smoke chamber situated over the firebox, 
this chamber being in communication with a 
central chimney. No Fairlie locomotive was 
ever constructed with these return tubes and 
central chimney. 

Although the double boiler was one of the 
main features of the original patent, it was 
not an essential one and Fairlie himself built 
several single-boiler tank locomotives with 
one power bogie and a normal trailing bogie. 
He is also said to have built some single- 
boiler locomotives with two power bogies, 
although the author has never located a 
drawing or photograph of such a type. 


NEATH AND BRECON RAILWAY 


Proceeding now to a detailed examination 
of the seventeen Fairlie locomotives used in 
Great Britain and Ireland, the first to be 
described was also the first constructed under 
the patent and was completed by Messrs. 
James Cross and Co., Sutton Engine Works, 
St. Helens, in December, 1865. This loco- 
motive was the ‘* Progress” of the Neath 
and Brecon Railway and it attracted con- 
siderable attention, extended descriptions of it 
being published in the engineering journals 
at the time. The boiler consisted of two 
barrels, with a common firebox in the centre, 
and under each barrel was an engine bogie, 
each of which formed a separate power unit. 

The bogies, the pivots of which were riveted 
to the undersides of the barrels, had four 
coupled wheels, 4ft 6in diameter, the dis- 
tance between the axles being S5ft. The 
cylinders were outside, I5in diameter by 
22in stroke, and placed at the outer or smoke- 
box ends of the bogies. The boiler barrels 
had a diameter of 4ft, and each was provided 
with 191 brass tubes, 2in in diameter outside 

























































































Fig. 1—Patent specification drawing of Fairlie double-boiler locomotive, 1864 
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Fig. 2—Neath and Brecon Railway 
December, 1865. 


and 9ft 6in long, providing a heating surface 
of 950-5 square feet. The firebox was con- 
structed generally to accepted practice, but 
naturally was provided with a tube plate at 
either end and a fire door on one side. It had 
a grate 6ft 6in long by 3ft 10in wide, giving 
an area of almost 25 square feet. There was 
no water partition and the draught from one 
chimney had a tendency to draw air down 
the chimney at the other end. Fairlie stated 
that this error was due to the builders, who 
apparently decided that a water partition 
would be a disadvantage. The firebox heat- 
ing surface was 92 square feet, which, together 
with that of the two boiler barrels, made up a 
total of 1993 square feet. The steam pressure 
was 120 Ib per square inch. 

A footplate was provided on either side 
of the firebox, the fire door being on the 
opposite side to the driver’s position, where 
the regulator handle and reversing lever were 
located. The bunkers extending alongside 
each boiler on the fireman’s side had a 
capacity of about 2 tons 5 cwt of coal, and 
the four side tanks had a combined capacity 
of almost 2000 gallons. The total weight of 
the locomotive in working order was 42 tons. 
The braking system was unusual, friction 
wheels being fitted on the axles to which the 
brake blocks were applied by chain gearing 
operated from the fireman’s footplate. The 
single dome on the firebox top had a spring 
balance safety valve on either side. 

To provide for the movement of the bogies, 
each main steam pipe was of copper, and 
coiled once round inside the smokebox, 
passing out to the steam chest through a 
slotted aperture at the bottom of the smoke- 
box. This was an obvious weak point in the 
design, and there was a constant loss of steam 
between the boiler and the steam chests due 
to the difficulty of keeping the flanged joints 
tight. The coiled steam pipe eventually 
failed when negotiating a sharp curve, and a 
pendulum steam pipe was afterwards fitted. 
A photograph of this historic locomotive is 
reproduced in Fig. 2. 

In 1869 the * Progress” was sent to the 
Midland Railway, and in May and June of 
that year worked between Kentish Town and 
Hendon ; later in the same year, it is thought 
to have been purchased by Messrs. George 
England and Co., of Hatcham Ironworks, 
Pomeroy Street, New Cross, London. George 
England and Robert Fairlie were at this 
time associated with the development of the 
latter’s patent double-bogie locomotive, and 
the ** Progress ”” may have been acquired for 
experimental or demonstration purposes. 





locomotive ‘* Progress,’’ 
The first Fairlie locomotive built 


and Co. in 


built by James Cross 


Due to a series of misfortunes initiated by a 
prolonged strike which led to the loss of 
some contracts and the cancellation of others, 
the firm of George England and Co. came to 
an end in the autumn of 1869, and the 
premises were acquired in September of that 
year by the Fairlie Engine and Steam Carriage 
Company, the partners being R. Fairlie, G. 
England (Junior) and J. S. Fraser (of the 
G.W.R.). The ultimate fate of the loco- 
motive ** Progress" is uncertain, but it was 
reported to have been tried on the Talybont 
incline of the Brecon and Merthyr Railway 
in June, 1870. It was not purchased by the 
latter company, and nothing further seems to 
be known about this engine. 


ANGLESEY CENTRAL RAILWAY 
A smaller, but generally similar, locomotive 
was built by James Cross and Co. for the 
Anglesey Central Railway, and delivered in 
August, 1866. This second Fairlie locomotive 
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to the underside, and the lower part of each 
forging formed a pin Sin in diameter. In 
addition to the bogie frames there was a 
connecting frame round the firebox casing 
The boiler barrels measured 2ft 9in in dia- 
meter and were 9ft 4in long, each barrel 
having ninety-nine tubes of |gin diameter. 
The firebox casing was Sft long by 3ft Sin 
wide, the inside box being 4ft 441n long and 
2ft 10in wide ; grate area, 12-4 square feet. 
The total heating surface amounted to 858 
square feet, being made up of 402 square 
feet for each set of tubes and 54 square feet 
in the firebox, which had a water space 
partition. The bunker was rather small and 
only 15 cwt of coal could be carried, while the 
combined capacity of the four side tanks was 
900 gallons. The total weight in working 
order was 34 tons. 

The Anglesey Central Railway was opened 
throughout from Gaerwen Junction to 
Amlwch on June 3, 1867, and Mr. Hanbury 
Miers, who was a director of this line, was 
also the first chairman of the Neath and 
Brecon Railway, so this fact may account 
for the transfer of the ‘* Mountaineer,” after 
a few months’ work, from the Anglesey 
Central Railway to the Neath and Brecon 
Railway. 

According to the late Glen A. Taylor 
(1880-1935), of Neath, this locomotive had 
a working life of thirteen years, after which 
it was sold to the Briton Ferry Iron Works 
and there dismantled, the boiler being sent 
to their Llantrisant Tin Works. At a later 
date the wheels were sold, but not the axles, 
while one cylinder, complete with guide bars 
and connecting-rod, was fitted with a crank- 
shaft and sent to the Neath Works of the 
company for driving the fitting shop, where 
it remained in use until 1896. The boiler 
was eventually returned from Llantrisant 
to the Briton Ferry Iron Works and cut up 

It will be observed that the above two 
locomotives had only one steam dome, and 
this was centrally mounted on the firebox. 
The provision of a single dome was not a 
feature of later double-boiler Fairlie loco- 


(Fig. 3) was named “* Mountaineer,” and motives, and after about 1870 it became 
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Fig. 3—Anglesey Central Railway locomotive ‘‘ Mountaineer,”’ built by James Cross and Co. in 
August, 1866 


except for the brake gear, the provision of 
ball and socket joints on the steam pipes, and 
the difference in dimensions, the description 
already given for the “Progress” also 
applies to this engine. The brake screw on 
the fireman’s footplate worked, through a 
vertical bell crank lever, a horizontal lever 
working on a pin fixed under the ashpan. 
This horizontal lever was connected to a rod 
attached to the centre of a transverse plate, 
at either end of which were wooden brake 
blocks applying, on each bogie, to the pair 
of wheels nearest the firebox. 

The diameter of the wheels was 4ft, the 
wheelbase of each bogie 4ft llin, and the 
total wheelbase 19ft Ilin. The cylinders 
were 10in diameter by 1I6in stroke. Each 
boiler barrel was carried on a forging riveted 


standard practice to mount a dome on the 
back ring of each boiler barrel. 

It is therefore of some interest to recall 
that the Péchot-Bourdon double-boiler loco- 
motives, which differed but little from norma! 
Fairlie locomotives, had one large dome on 
the firebox, and in the patent specification 
of June 3, 1887, one of the four improve- 
ments claimed was “a central position for 
the steam dome ensuring that the steam shall 
always be taken at a constant height above 
the water level of the boiler.” 

FESTINIOG RAILWAY 

Towards the end of the 1860s, the amount 
of traffic passing over the Ift Il4in gauge 
Festiniog Railway, from the slate quarries at 
Festiniog to the harbour of Portmadoc, 
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Fig. 4—The “ Little Wonder,’ built by the Fairlie Engine and Steam Carriage Company in 1869 for the 
Festiniog Railway 


had become so great that the line had not the 
capacity to deal with it. As an alternative 
to doubling the track, Charles Spooner, the 
engineer and manager, finally decided on 
the idea of using a double-boiler Fairlie 
locomotive, and so in the autumn of 1869 
the Fairlie Engine and Steam Carriage 
Company delivered a new enging numbered 7 
and appropriately named “* Little Wonder.” 

This locomotive (Fig. 4) had cylinders 
& fin diameter by 1I3in stroke with valve 
gear of the stationary link type. A_ bogie 
of 5ft wheelbase was placed under each boiler 
barrel, with coupled wheels of 2ft 4in dia- 
meter, each bogie frame being pivoted in a 
plain bearing on the centre line of the coupled 
wheelbase. The distance between bogie 
centres was 14ft lin and the total wheelbase 
of the locomotive 19ft lin. 

The boiler barrels were each 7ft 6in long 
by 2ft 6in diameter, each containing 109 
tubes of I4in diameter and 7ft 10in long. 
The main outside firebox casing measured 
6ft in length by 3ft wide, and curved inwards 
at the sides, with two internal fireboxes each 
2ft Sin long by 2ft 7in wide and 3ft 6in 
deep with their adjacent ends made semi- 
circular. The heating surface of the 218 tubes 
was 670 square feet, while the fireboxes pro- 
vided 60 square feet, making a total of 730 
square feet. The combined grate area of 
the two fireboxes amounted to 11 square feet 
and the working pressure was 160 1b per 
square inch ; tractive effort, 5357 Ib. Salter 
safety valves were mounted on the two steam 
domes, each of which contained a horizontal! 
slide type regulator worked by a common 
handwheel on top of the firebox. Although 
having the appearance of side tanks, the 
water tanks were boxlike containers which 


completely enveloped the tops of the boiler 
barrels, the combined water capacity being 
680 gallons. One tank carried a large wooden 
toolbox along its top, and coal was carried 
on the top of each tank in front of the weather- 
boards, the total bunker capacity amounting 
to 15 cwt. 

The locomotive had dome covers of 
polished brass and bell-mouthed chimneys 
with copper caps, while an unusual feature 
was the provision of small snowplough-like 
guards in front of each bogie. This 
Festiniog example was the first narrow- 
gauge application of the Fairlie patent, 
and a series of trials were undertaken 
with this locomotive during the year 1870 
in the presence of many eminent en- 
gineers, and on account of its performance 
the design was widely acclaimed, and the 
technical Press of the day was full of the 
potentialities of the Fairlie principle. The 
first cost of the ** Little Wonder ” was £2000, 
and although apparently so successful this 
locomotive was never rebuilt, being with- 
drawn and broken up in 1883. The success 
of the ** Littke Wonder’ caused the Fairlie 
principle to be adopted for future loco- 
motives, and the final four built for this line 
were all of this type. 

A second double-boiler locomotive was 
designed by G. P. Spooner (C. E. Spooner’s 
son, who was engineer to the Festiniog 
Railway from 1872-1879), and this was built 
in 1872 by the Avonside Engine Company, 
Bristol (works No. 930), being numbered 8 
and named “James Spooner,” after the 
engineer who had originally laid out the line 
from Portmadoc to Festiniog. The cylinders 
were 84in diameter by I4in stroke, coupled 
wheels 2ft 8in diameter, bogie wheelbase 





Fig. 5—Festiniog Railway locomotive 


‘** James Spooner,’’ built in 1872 by the Avonside Engine 
Company 
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4ft 6in, the bogies being pivoted off-centre in 
india-rubber-lined bearings, to counteract 
the weight of the cylinders ; total wheelbase, 
18ft 8in. Each boiler barrel was 2ft 7in in 
diameter and 7ft 7in long, containing 102 
tubes of I4in diameter and 7ft 104in long, 
while the centre line of the boiler barrels 
was 4ft Osin above rail level. 

The inside fireboxes were 2ft lin wide by 
2ft 84in long and 3ft 24in dzep ; the width 
of the outside casing being 2ft 7}in, and 
6ft 4in long. There were two ashpans 
instead of one as fitted to No. 7. Firebox 
heating surface amounted to 84 square feet, 
the two sets of tubes contributed 629 square 
feet, making a total heating surface of 713 
square feet. Grate area, 11-2 square feet. 
Steam pressure, 1401b per square inch. 
Tractive effort, 5410 lb. Capacity of water 
tanks, 720 gallons. Weight in full working 
order, 20 tons | cwt. As originally built this 
locomotive, Fig. 5, had cast-iron stovepipe 
chimneys and steam domes containing Roltz 
safety valves; the dome covers were of 
polished brass. The sandboxes were mounted 
on the boiler barrels close behind the chim- 
neys and on top of each sandbox was a large 
brass bell, and on top of the frame supporting 
the bell was a whistle ; this rather attractive 























SCALE INCHES 
Fig. 6—Regulator gear for double-boiler Fairlie 
locomotives designed by G. Percy Spooner 


combined fitting is well illustrated in the 
photograph. 

This locomotive was rebuilt twice: in 
1889 when an all-over cab and standard 
sandpots were added, and again in 1908 
when tapered boilers, cast-iron chimneys, 
vacuum brake, and new side tanks were 
fitted. It was withdrawn in 1929 and used 
as a source of spare parts for the other Fairlie 
engines still in use. 

This locomotive was fitted with G. P. 
Spooner’s patent regulating gear, the handles 
of which can be seen through the square 
window of the weatherboard in the photo- 
graph. It will be appreciated that a double- 
boiler Fairlie locomotive has two regulators, 
one for each pair of cylinders, situated in the 
domes, with separate rodding carried on 
bearings along the tops of the boilers and 
te minating in two adjacent levers. To enable 
these levers to be operated simultaneously 
G. P. Spooner devised his patent wheel type 
regulator, illustrated in Fig. 6. Each rod had 
a lever fixed on its end, the bosses of these 
levers being very long so that bearings could 
be formed in them as shown. Each of the 
levers was fitted with a spring loaded catch. 
actuated by the pivoted handle at the top 
and these catches entered between the teeth 
of a wormwheel, the axis of which turned in 
the bosses of the two levers. Into this worm- 
wheel there is also geared a worm fixed on a 
transverse shaft, provided at its other end 
with a handwheel on the driver’s side of the 
firebox. 
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It will be seen from the drawings that the 
wormwheel, being locked or prevented from 
rotating by the worm, served as a catch plate 
for the regulator levers, and by lifting the 
catches by knocking the top handles into a 
horizontal position either of the levers could 
be actuated independently. Alternatively, 
when the top handles were put into the upper 
quadrant position and the catches were down 
or entered into the teeth of the wormwheel, 
the two levers could be actuated, and the 





Fig. 7—The ‘* Taliesin,’ built in 1876 for the 
two regulators thus opened or shut simul- 
taneously, by rotating the handwheel on the 
worm shaft. 

This ingenious idea does not seem to have 
been very successful on the Festiniog line 
where the rails were often wet and greasy, 
causing each unit of the locomotive to slip 
independent of the other, an occurrence that 
imparted a big strain on the bogie candles. 
This gear therefore had rather a limited use, 
and although it was also fitted on two other 
locomotives it was removed from all three 
at an early date. 

In 1876 a single-boiler 0-4-4 type Fairlie 
locomotive was supplied to the Festiniog 
Railway by the Vulcan Foundry, Ltd., of 
Newton-le-Willows, having been designed by 
G. P. Spooner. The original drawings, copies 
of which are in the author’s possession, are 
dated October 14, 1875, and bear the signa- 
ture of the designer. 

The power bogie and running gear was 
standardised with the bogies of “‘ James 
Spooner,” while the general dimensions, 
parts and nearly all the layout was identical 
with the two 0-6-4 single-boiler Fairlies 
designed by Spooner for the North Wales 
Narrow Gauge Railway and built by the 
same makers in 1875. (See Fig. 12.) This 
locomotive, Fig. 7, was numbered 9 and 
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named “ Taliesin,” the Works No. being 
791 ; later in 1883 it was renumbered 7. 

The cylinders were 9in diameter by I[4in 
stroke ; coupled wheels, 2ft 8in diameter on 
a wheelbase of 4ft 6in ; trailing bogie wheels, 
Ift 7in diameter on a wheelbase of 3ft 6in ; 
centre to centre of bogies, 9ft 9in ; total 
wheelbase, 13ft Ilin. The boiler barrel was 
2ft 7in diameter and 7ft 7in long, containing 
ninety-four tubes of Ijin diameter and 
7ft 104in long. The inside firebox had a 


Ltd. 


the Vulcan Foundry, 


Festiniog Railway by 


width of 2ft l}in by 3ft long, and 3ft 8in 
deep at the back increasing to 4ft Sin at the 
front ; the width of the outside casing being 
2ft 7}in by 3ft 6in long. A heating surface 
of 29-5 square feet was provided by the 
firebox, the tubes contributed 313 square 
feet, making a total of 342-5 square feet. 
Grate area 6-3 square feet. The working 
pressure was 150 1b per square inch and the 
tractive effort 3029 1b. With a water tank 
capacity of 380 gallons and a bunker space 
for 1 ton 5 cwt of coal, the weight in full 
working order was 17 tons. 

This locomotive had a flexible steam pipe 
and a rocking exhaust pipe ; Stephenson 
valve gear ; Salter safety valve on the dome, 
and the regulator was of the Stroudley type 
located in the dome. When rebuilt in 1900, a 
new boiler, sandpots, vacuum brake, larger 
side tanks, holding 430 gallons, and an all- 
over cab with side windows, were fitted. It 


was a successful locomotive, but the size of 


the coupled wheels, which had a tendency to 
slip, made it unsuitable for heavy traffic and 
so it was used almost exclusively on light 
passenger trains. The boiler was condemned 
in 1930 and the locomotive withdrawn from 
service. The last locomotives built for the 
Festiniog Railway were two double-boiler 
Fairlies constructed in the company’s own 
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works at Boston Lodge, situated at the south 
end of the Traeth Mawr embankment and 
about a mile from Portmadoc. Exactly what 
parts were manufactured in these workshops 
has always been a matter of conjecture : 
certainly the foundry is quite capable of 
producing the necessary castings, and the 
machine shop is remarkably well-equipped 
for such a small railway, but there does not 
seem to be any record as to whether facilities 
ever existed for the construction of boilers. 

The first of these locomotives, No. 10, 
‘“Merddin Emrys,” ran its trial trip on 
July 21, 1879, and the second, named 
‘* Livingstone-Thompson,” and numbered 11, 
appeared in 1885. 

The cylinders were 9in diameter by 14in 
stroke, placed 3ft 24in between centres ; 
coupled wheels, 2ft 94in diameter, bogie 
wheelbase, 4ft 8in ; the bogies being pivoted 
off-centre in india-rubber-lined bearings and 
fitted with a cast iron box at the firebox end, 
filled with lead to counterbalance the weight 
of the cylinders. The bogie frames had a 
length of 10ft 24in and were Ift 44in deep 
and I4in thick. Centres of bogie pins 15ft. 
Total wheelbase 20ft. These locomotives had 
taper boilers when built, the barrels being in 
three rings gin thick. Each barrel was 2ft 6}in 
diameter and 8ft Igin long, containing 124 
tubes I4in diameter and 8ft 43in long. The 
inside fireboxes were 2ft 1}in wide at bottom 
by 2ft 104in long at bottom. Height of 
crown above centre-line of boiler 7in. The 
width of the outside casing was 2ft 7}in and 
6ft 8in long. 

Firebox heating surface was 69-9 square 
feet; tubes, 817-2 square feet ; the total heating 


surface amounting to 887-1 square feet. 
Grate area, 12-1 square feet. Working 
pressure, 160 lb per square inch. Tractive 


effort, 6059 Ib. Each of the original tanks 
measured 7ft 3in long by Ift Sin wide and 
2ft 74in deep, the four tanks holding a total 
of 667 gallons, but these were later extended 
forward to the line of the smokeboxes. Coal 
capacity, | ton 5 cwt. Width over footplates, 
6ft 6in. Weight empty, 18 tons 6cwt. Weight 
in working order, 24 tons. 

As originally built, these locomotives, 
Fig. 8, had Spooner type wheel-operated 
regulators, Salter safety valves and cabs. A 
feature of unusual interest for the period was 
the provision in the fireboxes of copper 
water tubes supporting the brick arches ; 
also the steel wheels and tyres were formed as 
one casting. No. 10 was rebuilt in 1896, 
1921 and 1934, and is still in existence, but 
out of use in the running shed, awaiting a 
major overhaul. No. 11 was later renum- 
bered 3 and in 1930 was renamed 
* Taliesin.” It was rebuilt in 1905 and in 
1940 was taken into the works for tube-plate 
repair and remained there unfinished for the 






































Fig. 8—Festiniog Railway locomotive ‘‘ Merddin Emrys,”’ built at the company’s Boston Lodge Works in 1879 
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next sixteen years. Both these locomotives 
when rebuilt had new taper boilers with 
barrels 8ft Ijin long and 2ft 7}in diameter 
supplied by the Avonside Engine Company ; 
other modifications were the fitting of the 
vacuum brake and the removal of the whee! 
type regulators. 

The Festiniog company suspended opera- 
tions on August 2, 1946, and the line lay 
moribund, overgrown with vegetation, until 
the formation of the Festiniog Railway 
Preservation Society, Ltd., a company formed 
to ensure the preservation of the railway and 
to render financial assistance to the railway 
company. Some miles of the route have 
already been cleared, and a summer train 
service has operated since 1955. 

Early in 1956, the Vulcan Foundry, Ltd., 
was asked to survey the two Fairlies with a 
view to making one of them serviceable ; 
both were found worthy of repair, but as 
‘* Taliesin “’ was already in the erecting shop 
at Boston Lodge Works it was decided to 
repair this on site with spare parts made at 
the Vulcan shops. The bogies were already 
partly repaired, but some other components 
were ‘removed and sent to Newton-le- 
Willows for renewal. The boilers, which had 
to be retubed and restayed, were repaired on 
smokeboxes being made at the 


Site, new 
Vulcan shops. The locomotive was then 
reassembled and steamed with very satis- 


factory results, and was placed in service 
during the 1957 season. This work was 
carried out by Vulcan fitters, as the railway 
had no shop personnel working at that 
time 


SOUTHERN AND WESTERN RAILWAY, 
IRELAND 


CsREAT 


It is now necessary to return to the year 
1869, when the first example of the single- 
boiler Fairlie type locomotive was designed 
by Alexander McDonnell (1829-1904) and 
built at the Inchicore Works of the Great 
Southern and Western Railway, Ireland, 
where McDonnell was locomotive super- 
intendent from 1864 until 1882. 

This locomotive, Fig. 9, was numbered 
33, and was of the 04-4 back-tank 
pattern with front-coupled wheels and inside 
cylinders forming a steam bogie, and a hind 
bogie of the Adams type with lateral move- 
ment and india rubber pad ; the two bogies 
being connected by a carrying frame support- 
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ing the boiler, bunker and tank. The pivot 
of the steam bogie had a flat face, which 
rested in a recessed socket, and although 
nearly all the weight was carried on this 
pivot, there were also india rubber load 


checking springs on each side in a cup bracket 
attached to each main carrying frame. 

This arrangement allowed the steam bogie 
and carrying frame to tilt together laterally, 
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articulated locomotives, and the movement 
of the steam bogie was accommodated only 
by the elasticity of the pipes and bends. The 
blast pipe was fitted with a petticoat pipe, 
the lower mouth of which was large enough 
to allow the bottom portion of the pipe to 
move within it. The cylinders were 15in 
diameter by 20in stroke ; the total heating 
surface was 738 square feet and the grate 





Fig. 10—Burry Port and Gwendraeth Valley Railway locomotive, ‘* Mountaineer,’’ built by the Fairlie 
Engine and Steam Carriage Company in 1870 


whilst the trailing Adams bogie could tilt 
independently of the main frame. Any 
tendency to pitch on the part of the steam 
bogie was checked by india rubber springs 
fixed to a bracket carried in the centre of the 
transverse stay in front of the firebox. 
Compensating levers connected the springs 
of the coupled wheels, and the trailing bogie 
had a single inverted spring on either side. 
The steam pipe, of 3in diameter, was taken 
out of the front of the dome into a tee-piece. 
from which two external pipes passed round 
the boiler barrel to a tee-joint underneath the 
centre line of the engine. From this joint a 
single bent pipe conveyed steam to the valve 
chest between the cylinders. 

There was no swivelling joint as in modern 


























area 14-6 square feet. The coupled wheels. 
5ft 74in diameter, had a wheelbase of 6ft, 
the pivot of the steam bogie being 2ft 7in in 
front of the crank-axle. The trailing bogie, 
the wheels of which had a diameter of 
2ft Ilin, had a wheelbase of S5ft. The 
distance between bogie centres was 14ft 7in ; 
total wheelbase, 20ft 6in ; weight on steam 
bogie. 22 tons ; total weight, 35 tons 17 cwt. 
The water tank held 800 gallons and the 
bunker 30 cwt of coal. 

This locomotive was found to run with 
great steadiness, and was able to pass round 
curves of 300ft radius with ease—indeed it was 
possible to negotiate a curve of 200ft radius, 
but the driving wheels then almost touched 
the carrying frame. A second locomotive 











Fig. 9—Great Southern and Western Railway No. 33, built at the company’s Inchicore Works in 1869. The first single-boiler Fairlie locomotive 
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Fig. 11—Burry Port and Gwendraeth Valley Railway locomotive ** Victoria,’ built in 1873 by the Yorkshire 
Engine Company 


of this design, No. 34, was completed at 
Inchicore Works in 1870. 

It is not known whether the steam pipes 
gave any trouble, but both locomotives 
remained at work for over twenty years, 
being broken up about 1892 
PoRT AND GWENDRAETH 
VALLEY RAILWAY 


BURRY 


In 1870 the Burry Port and Gwendraeth 
Valley Railway (Sandy Gate Junction, near 
Llanelly, to Cwm Mawr, with a branch to 
Kidwelly), received a double-boiler Fairlie 
locomotive named “ Mountaineer.” The 
photograph, Fig. 10, shows a nameplate on 
the edge of the cab footplate, the inscription 
reading “The Fairlie Patent Engine Co.., 
London. No. 20.” This engine was origin- 
ally built for New South Wales, Australia, 
but for some reason was not delivered and 
was sold to the Burry Port line instead. The 
four-coupled wheels of each bogie were 
3ft 6in diameter, and the four cylinders had 
a diameter of 10in with a stroke of 18in. 

In 1877 it was tried on the severe gradients 
of the Pantyffynon to Rhos line of the Great 
Western Railway. The length of time that 
this locomotive remained in service is not 
known, but it appears to have been dis- 
mantled at Burry Port before 1900; the 
bogies being used for the 
machinery to the local collieries, while the 
boiler shells were converted for use as a 
culvert at West Dock, Burry Port. 

A second, but larger, double-boiler Fairlie 
locomotive was supplied to the Burry Port 





Fig. 12—North Wales Narrow Gauge 


transport of 


Railway locomotive ‘* Snowdon 
Ranger,’’ built in 1875 by the Vulcan Foundry, Ltd 


and Gwendraeth Valley Railway by the 
Yorkshire Engine Company, Meadowhall 
Works, Sheffield, in 1873, and as this carried 
the name “* Victoria,” it was presumably also 
originally intended for Australia. This 
locomotive, Fig. 11, was mounted on two 
six-coupled bogies, with wheels of only 
2ft 9in diameter, the cylinders being 1! lin 
diameter by 18in stroke. The total wheelbase 
was 23ft. The side tanks held 1000 gallons, 
but the bunker capacity is not known. The 
total weight empty was 37 tons. In 1896 
this locomotive was rebuilt in the company’s 
works with two new boilers of Lowmoor 
iron, and a new copper firebox ; the work- 
ing pressure was then 140 lb per square inch. 
In 1899 it was numbered 8, and finally 
scrapped at Burry Port in 1903. 


NortH WALES NARROW GAUGI 
RAILWAY 


The North Wales Narrow Gauge Railway, 
of Ift 114in gauge, from Dinas Junction (on 
the Caernarvon to Afon Wen section of the 
L. & N.W.R.) to South Snowdon, with a 
branch to Bryngwyn, was opened for goods 
traffic in May, 1877, and the first two loco- 
motives were single boiler Fairlies built by 
the Vulcan Foundry, Ltd., of Newton-le- 
Willows, being the first of the 0-6-4 tank 
wheel arrangement in the British Isles. They 
carried maker's numbers 738 and 739 and 
were built in 1875. The author has copies 
of the original drawings, and they are signed 
‘C. E. Spooner per G. Percival Spooner, 
12th January, 1874.” There is also an oval 
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tamp on the drawings which reads “ North 
Wales Narrow Gauge Rly. Engineer’s Office, 
Portmadoc.”’ 

Mr. C. E. Spooner held the position of 
Engineer to both the Festiniog Railway and 
the North Wales Narrow Gauge Railway. 
These two locomotives, Fig. 12, bore the 
names of ** Snowdon Ranger” and “ Moe! 
I'ryfan,” and were very similar in design to 
the four-coupled engine introduced by G. P 
Spooner on the Festiniog Railway about a 
year later (see Fig. 7). 

The cylinders were &4in diameter by 14in 
stroke, with Stephenson valve gear ; coupled 
wheels, 2ft 6in diameter, on a wheelbase of 
6ft ; rear bogie wheels, Ift 7in diameter, on a 
wheelbase of 3ft 6in. Total wheelbase, 
14ft 114in. The boiler barrel was 2ft O4in 
diameter and 8ft long between tube plates, 
containing 104 tubes of I4in diameter. Total 
heating surface, 366 square feet. Grate area 
5:9 square feet. Working pressure, 160 1b 
per square inch. The power bogie was 
pivoted upon a cast-iron saddle riveted to 
the underside of the boiler, and steam was 
received at:the valve chest through a pen- 
dulum pipe, pivoted immediately below 
the smokebox—in order to avoid excessive 
movement in the top flexible joint as much 
as possible, this pipe was continued down 
into a chamber behind and below the valve 
chest where it terminated in a second flexible 
union. 

The exhaust system was similar, but owing 
to the cylinders being in advance of the smoke- 
box, the pipe was arranged to slope back 
into the blastpipe. The original drawings of 
these two locomotives are now in a very 
worn condition, and it is regrettable that it 
has not been possible to illustrate the steam 
and exhaust pipes in detail; the same 
applies to the drawings of the Festiniog loco- 
motwe ** Taliesin ’ of 1876 

The weight in working order was 9 tons 
10 cwt on the coupled wheels and 4 tons 10cwt 
on the trailing bogie. The water capacity 
was 350 gallons 

As built, no continuous brake appears to 
have been fitted, but both locomotives under- 
went some form of rebuilding at the works 


of Davies and Metcalfe, Ltd., of 
Romiley, near Stockport, the “* Snowdon 
Ranger”’ being dealt with in 1902, and 


**Moel Tryfan” in 1903, and the Westing- 
house brake, with which both engines were 
equipped in their later years, may have been 
fitted at that time. The Westinghouse com- 
pressor was installed in the cab, and the 
reservoirs beneath the footplate on either 
side of the cab floor. 

About 1917 both locomotives were found 
to be in a very worn condition, and as the 
frames of *“* Snowdon Ranger” were rather 





Fig. 13—The ** Gowrie *’ of the North Wales Narrow Gauge Railway, built 
by the Hunslet Engine Company, Ltd., in September, 1908 
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better than those of “ Moel Tryfan” they 
were put under the sister engine, and “* Snow- 
don Ranger’s”’ boiler, cab and tanks, and 
** Moel Tryfan’s” frames cut up for scrap. 

rhis reconstructed hybrid locomotive con- 
tinued in service until 1936 when it was taken 
into the Boston Lodge Works of the Festiniog 
Railway for boiler repairs, but this work was 
never carried out and the locomotive was 
dismantled some years later, and its remains 
were to be found scattered around the yard 
until 1954 and 1955 when most of these parts 
were broken up, but the trailing bogie still 
survives. 

The next two locomotives ordered by the 
North Wales Narrow Gauge Railway were 
of orthodox design, but many years later, in 
September, 1908, a third locomotive of the 
single-boiler Fairlie type was constructed for 
this railway by the Hunslet Engine Company, 
Ltd., Leeds. Although of the same 0-6-4 
wheel arrangement as the two Vulcan 
Foundry engines, this locomotive, Works 
No. 979, differed considerably in outward 
appearance, the boiler having a raised round 
top firebox, the side tanks stopped short 
over the driving axle and there was no foot- 
plate round the front end, while the rear 
bogie had outside frames. This locomotive is 
illustrated in Fig. 13 and was later named 
“ Gowrie.” The cylinders were 94in dia- 
meter by 14in stroke ; the coupled wheels 
had a diameter of 2ft 44in on a wheelbase of 
5ft 6in, the steam bogie being pivoted on a 
saddle riveted to the boiler barrel. The 
trailing bogie had wheels of Ift 10in dia- 
meter and the total wheelbase was 14ft. The 
boiler, 2ft Sin diameter and &ft 10in long, 
contained sixty-five brass tubes I}4in dia- 
meter outside, providing 252 square feet of 
heating surface ; the copper firebox had a 
grate area of 5 square feet and a heating sur- 
face of 30 square feet, making a total heating 
surface of 282 square feet. The working 
pressure was 160lb per square inch and 
Steam distribution by Walschaerts gear. 
The tanks held 400 gallons of water, and the 
bunker capacity was | ton 2 cwt of coal. 
The weight in working order amounted to 
18 tons 10 cwt, of which II tons 6 cwt 
rested on the coupled wheels. 

After only ten years’ service, this locomotive 
was sold in 1918 to the British Government. 
later about 1922 it was used on an aerodrome 
contract at Marske-by-the-Sea, Yorkshire. 
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Railway (later the Stratford-on-Avon and 
Midland Junction Railway) in that year. 
No. | was a double-boiler engine built by 
the Yorkshire Engine Company, Meadowhall 
Works, Sheffield, in 1873, and said to have 
been ordered by a Mexican railway. The 
author has endeavoured to identify the loco- 
motive in the records of the Yorkshire 


Engine Company, without success, for such 
was the anticipated demand for the Fairlie 
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Stratford to Blisworth section was suspended. 


SWINDON, MARLBOROUGH AND ANDOVER 
RAILWAY 


In 1878 a 0-4-4 type, single-boiler, double- 
bogie side tank locomotive was designed by 
the Fairlie Engine and Steam Carriage 
Company, London, and constructed at the 
works of the Avonside Engine Company, 
Bristol: who exhibited it at the Paris Exposi- 





Fig. 15—Swindon, Marlborough and Andover Railway locomotive No. 4, built in 1878 by the Avonside 
Engine Company 


locomotive in the early eighteen-seventies 
that in spite of the obvious high cost of the 
type, engines of this design were actually 
built to stock orders and disposed of as 
and when customers required them. This 
East and West Junction locomotive appears 
to have been one of several built under 
these conditions during 1873. It is illus- 
trated by Fig. 14, and is historically im- 
portant in that it was the first locomotive 
working in the British Isles to be fitted with 
Walschaerts valve gear. 

The cylinders were 16in diameter by 20in 
stroke, and the coupled wheels had a dia- 
meter of 3ft 6in ; the wheelbase of each six- 
wheel bogie being 8ft. The combined tube 
heating surface of both boiler barrels was 
1578 square feet, which together with 15] 




















Fig. 14—East and West Junction Railway locomotive No. 1, built by the Yorkshire Engine Company in 1873 


and was last heard of in 1928 when offered 
for sale on completion of this contract. 

The North Wales Narrow Gauge Railway, 
which had been extended through to Bedd- 
gelert and on to Portmadoc in 1923, and 
renamed the Welsh Highland Railway, was 
closed in June, 1937. In 1941 the surviving 
equipment and rails were requisitioned by 
the Ministry of Supply and dismantled by 
George Cohen, Sons and Co., Ltd., as scrap. 


EAST AND West JUNCTION RAILWAY 


It is again necessary to revert back, this time 
to 1876 when two Fairlie locomotives were 
put to work on the East and West Junction 


square feet in the firebox gave a total heating 
surface of 1729 square feet. The grate area 
was large, being 29 square feet. The four 
side tanks held a total of 2100 gallons, and 
the coal capacity of the bunkers was | ton 
10 cwt. Total weight in working order was 
approximately 57 tons. 

The other Fairlie engine, No. 2, was 
named after the patentee, ** Robert Fairlie ” 
and was a single-boiler 0-4-4 type with only 
one power bogie. No particulars of this loco- 
motive have survived. Both these locomotives 
ran on the East and West Junction Railway 
for about twelve months, and were disposed 
of in 1878 when the passenger service on the 


tion of that year. In 1881 it was bought by 
the Swindon, Marlborough and Andover 
Railway (later the Midland and South- 
Western Junction Railway) and numbered 4 
in their stock. From Fig. 15 it will be seen 
that the steam bogie in front had outside 
cylinders, which were horizontal and 16in 
diameter by 22in stroke ; the valve gear 
being of the Walschaerts type. The travel of 
the valves was 44in, the lap I4in, and the 
lead jin. The coupled wheels had a 
diameter of 5ft 6in on a wheelbase of 6ft 6in, 
while the trailing bogie had wheels of 4ft 
diameter on a wheelbase of 6ft ; the distance 
between the two bogie centres being 15ft 4in. 
The total wheelbase was 21ft 7in and the 
length over buffers 33ft 2in. 

The boiler, of Lowmoor iron, was made in 
three rings, the middle one being the largest 
with a diameter of 4ft 23in, the plates being 
#,in thick. The raised firebox casing was 
5ft lin long, and the inside box was 4ft 10in 
long by 3ft 8in wide with a depth of 4ft Sin ; 
it was stayed to the outer shell by girder roof 
stay bars. There were 181 tubes of 2in 
diameter, giving a heating surface of 1022 
square feet, and the firebox provided 72 
square feet, making a total heating surface of 
1094 square feet, the grate area being 15 
square feet. The centre line of the boiler, 
which had a chimney with a polished copper 
cap, was 7ft Ojin above rail level. A pair of 
Naylor's safety valves were mounted on the 
firebox. A brake was fitted to the wheels of 
the trailing bogie in addition to the wheels 
of the power bogie ; maximum braking of 
this kind being very unusual at this period. 

The large side tanks and the tank under the 
coal bunker together held 1200 gallons, while 
the bunker capacity was 2 tons. The total 
weight in working order amounted to 44 tons. 
This locomotive was never a success and its 
coal consumption was reported to have been 
as high as 50 1b per mile, and that eminent 
engineer historian, the late E. L. Ahrons 
(1866-1927) from personal observations at 
the time expressed the opinion that this 





ee OO 





Dec. 5, 1958 


excessive figure was due in all probability to 
inaccurate setting of the valves. The Wal- 
schaerts valve gear, at that period, was a 
complete novelty to running shed fitters in 
this country, although many British loco- 
motive building firms had long constructed 
engines fitted with it for overseas railways. 
From about 1882 onwards this locomotive 
was only steamed in emergencies, then in 
1888 it was put to work for a short period on 
the local exchange traffic between Swindon 
Town and Swindon Transfer (G.W.R.) 
goods yards. It was finally scrapped in 1892, 
the boiler being fitted up to supply steam to 
the company’s workshops at Cirencester. 


CONCLUSION 


After 1885 no further Fairlie locomotives 
were placed in service in this country, and of 
the seventeen reviewed above, only eight 
worked after 1900, although the type con- 
tinued to be built for overseas railways as 
late as 1912. 

At the present time very few Fairlie loco- 
motives remain at work, and the Festiniog 
examples are the only two in Europe. What 
the position is in Central and South America 
and in Asia, the author is unable to say, but 
should any reader have a knowledge of other 
Fairlie locomotives at work or preserved in 
any part of the world, the information about 
them would be very welcome. 
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A Sense of Responsibility 


By A BARRISTER-AT-LAW 


/t is not so very often that a man will injure his own father while the two are working 
together. Ina case lately before the High Court and then on appeal to the Court 
of Appeal and the House of Lords, however, the situation was taken almost to the 
point of comedy when the father recovered damages against his own employer for 
the carelessness of his son, and the employer promptly recovered the damages 


awarded to the father by suing the son. 


Such is the briefest outline of the facts 


in the case of Lister v. Romford Ice and Cold Storage Company, Ltd.,* which has 


been reported from the House of Lords. 


The decision there is the final 


decision in this case, but it may prove to be merely the first in a long line of 
decisions on the principle which it illustrates. 


R. LISTER was a lorry-driver in the em- 

ploy of the Romford Ice and Cold 
Storage Company, Ltd., which also employed 
his father. At the time of the accident the 
father was acting as mate to his son, who was 
backing the lorry in a yard on private 
premises. The father was injured, fairly 
seriously, and sought to recover damages in 
compensation for his accident. He sued his 
employer, just as any other employee might 
have done, alleging negligence in the lorry- 
driver, his own son. The High Court Judge 
found that the son had been careless while 
reversing the lorry, had not looked where he 
was going, and had been in consequence 
two-thirds responsible for the accident. The 
father was also partly at fault in not taking 
proper care for his own safety, and was found 
by the Judge to be one-third to blame for the 
accident. In accordance with normal prin- 
ciples, therefore, the father recovered two- 
thirds of the assessed value of his injuries and 
loss, the employer being responsible vicari- 
ously for the carelessness of the son. 


CLAIM AGAINST THE SON 


Just before this action by the father was 
heard, the company employer issued a writ 
in a fresh action against the son, claiming 
damages for breach of contract or for an 
implied indemnity. The substance of this 
second claim was that it was an implied term 

‘on. i.ais. °°} = 


of the contract of service with the son, by 
which he was employed as a lorry-driver, 
that he should take all reasonable care in his 
work. If he was found in the first action 
brought by his father to have been careless in 
backing his lorry, so that a successful claim 
was made against his employer, the son must 
have broken this implied term, and would be 
liable to compensate his employer for any 
loss suffered as a result; he would, in 
consequence, have not only to reimburse the 
employer for the award of damages to his 
father, but also to pay the employer's 
reasonable costs in defending the action. 

The employers also claimed against the son 
that, since both company and son were 
together liable to the father for the careless- 
ness of the son, and since the son was, between 
the two liable, the real wrongdoer (the com- 
pany being only vicariously liable), the son 
should reimburse the company in any event 
for the loss occasioned by his carelessness. 
For reasons connected solely with the theory 
of the law and not with the practice or the 
facts of this case, the courts found it more 
convenient to consider first the arguments 
founded on the implied term in the contract 
of service, though the second head of claim, 
the indemnity between wrongdoers, may be 
just as important in practice on other 
occasions. 

The High Court Judge who tried this 
second action, that of the employer against 
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the son, decided in favour of the employer. 
His decision was affirmed first in the Court 
of Appeal and then in the highest court of the 
land, the House of Lords. It was an implied 
term in this man’s engagement as a lorry- 
driver, said the courts, that he would exercise 
the standard of reasonable care to be expected 
of a lorry-driver, and he has failed to do so. 
He must therefore compensate his employer 
for the loss which in the normal course of 
events has been suffered from this failure to 
observe a reasonable standard at his work. 
It will be realised that the case appears a 
little more complicated than it need be by 
the fact that the lorry-driver and his injured 
mate were son and father, and in fact, to take 
the case a stage further, it is also unnecessary 
for the purposes of the judgment that the 
injured person should have been in the same 
employ as the son at all. (Not many years 
ago the result would have been different, 
for, as will be seen later, the claim of the 
father would have failed altogether.) 


CLAIMS FROM THIRD PARTIES 

The employer always has been responsible 
to outside parties for the mistakes and care- 
lessness of his servants (as they were formerly 
styled) which cause loss or personal injuries, 
if they occurred either during the course of 
the employee’s norma! duties, or were the 
result of express instructions from the 
employer. If a lorry-driver abused a pedes- 
trian, knocked him down by careless driving, 
or damaged his clothes by careless unloading, 
the employer was always responsible, and 
the aggrieved person would always sue the 
employer to obtain proper compensation. 
This was the constant practice, because the 
whole of the employer’s assets were available 
to satisfy the claim, whilst judgment against 
the employee might be worth very little in 
harder times. This remedy against the 
employer often tended to obscure the fact 
that the third party could sue the employee 
himself if he wished, since the lorry-driver, 
to keep to the same example, was still 
responsible to the aggrieved person for his 
own actions whether or not he was an em- 
ployed person, engaged on work for someone 
else, at the time of the incident. At the same 
time, when the employer had to suffer for the 
sins of his employee, no one questioned his 
right to dismiss the employee if the occasion 
was serious enough. In addition to this 
** disciplinary action ’’ of the employer, as it 
may be called, the employer has always had, 
in theory at least, the right of recourse against 
the employee for a full reimbursement of the 
expenses which have been incurred in making 
good the employee’s wrongdoing. When- 
ever in fact, two people such as partners, or 
employer and employee, become jointly 
liable for the wrong of one of them, the 
second has a right to recover against the 
principal wrongdoer the whole of what he, 
the innocent party, has had to pay out in 
recompense for the wrongs of his partner. 
This has been the law since 1935, when an 
Act of Parliament especially provided for 
contribution. 

To return, however, to the rather narrower 
field of industrial relations. It may be 
convenient to consider next the position of 
the father, who was able to recover from his 
employer for his son’s carelessness. It 
might be thought at first that if anyone would 
be responsible for a son’s negligence it ought 
to be his own father, but it has now been 
established that the employer is responsible 
towards outside parties from the mere fact 
that the son was working on the employer’s 
duties. The claim of the father iscomplicated 
not by his relationship with the lorry-driver, 
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but by the fact that the father himself is an 
employee of the same company. 


DOCTRINE OF COMMON EMPLOYMENT 


Quite recently, up till the year 1948, it used 
to be implied in a contract of service that the 
employee would be willing to accept the risks 
necessarily incident in his employment from 
the carelessness of his fellow-workers. Pre- 
sumably, in the harder industrial times before 
the war, the attitude was that two men doing 
the same work together would be more 
careful if they were responsible individually 
not only for their own safety but also for the 
safety of their immediate workmates. Perhaps 
it was just the logic of the older lawyers that 
if a man went to work alongside fifty others 
who were all doing the same job as himself 
it was only reasonable to imply into his 
contract of service a willingness to accept 
the risks of their carelessness, which he could 
very well see might cause harm to him in one 
of any number of ways. Whatever the 
reasoning, however, that was the law, and it 
led to some very difficult and unjust results 
when, for instance, the employees of road 
transport undertakings were injured as a 
result of accidents involving other employees 
of the same company. 

However, in 1948 the law was changed, 
and any employee is now entitled to recover 
damages from his employer for any personal 
injuries or loss he may suffer as a result not 
only of carelessness on the part of the em- 
ployer by neglect of a multitude of statutory 
and other duties, but also if the loss or 
injury occurs as a result of the carelessness 
of any fellow-employee of the same under- 
taking 

A MATHEMATICAL PROBLEM 


Of course, there are always anomalies in 
the law. There are many still, although 
the position has been simplified to a great 
extent. Now, if a man is injured by an 
accident which is half his own fault and half 
his employer's, he recovers from the employer 
half the assessed compensation for his 
injuries and suffering. If two employees 
share the blame, the injured man will recover 
half his compensation once again from the 
employer, who is responsible for the fault 
of the fellow servant, but not for the fault of 
the injured man himself for his part of the 
accident. To take the position to its logical 
extreme, if there are four men involved in an 
accident, and all are equally to blame, each 
should be entitled to recover for his own 
injuries three quarters of the assessed amount 
of compensation, for each was only one 
quarter to blame for his own loss. In one 
recent case in which something like this 
position arose, however, the judge was a little 
more practical and a little less logical, and 
awarded each injured man one-half of his 
assessed compensation. 


INSURANCE INTERESTS 


It should now, perhaps, be mentioned that 
the case of the lorry-driver son and his 
injured father was further complicated by a 
question of the interests of insurance com- 
panies. What the real position of the various 
interests was does not emerge in the report 
of the case, but it may be presumed that the 
son was covered by a motor insurance 
company against accidents which would in- 
volve the employer in third party liability, 
while the employer would also probably be 
covered on a different policy against other 
liability arising from the defaults of his 
employees. The battle which reached the 
House of Lords was, in consequence, not 
the case so much of an oppressive, or an 
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impecunious, employer attempting to recover 
his losses from an affluent employee, but 
merely a battle between two insurance 
companies. At one time it was urged before 
the Lords that the employee ought not to be 
liable because it would be an implied term 
of his employment that the employer would 
keep him insured against third party liability, 
but this was held not to influence the position, 
because there were cases in which the legal 
necessity of third party insurance for a lorry 
would not cover all the possibilities of 
accident to other parties from negligence. 
This very case in fact afforded such an 
example, since the accident took place in a 
private yard and not on a highway. 

In the result, therefore, the insurance 
position did not greatly influence the conduct 
or the result of this lawsuit, which decided 
just as much as it appears to decide : that an 
employee who commits a wrong is liable not 
only to the person actually wronged, but also 
to his employer if that employer is called 
upon to compensate the injured party. An 
illustration of how this principle may work 
in practice appears in a case recently before 
the High Court, resulting from an accident 
which caused comparatively minor injuries 
to a sheet metal worker. 


THE FOREMAN’S FAULT 


The man in question was working under 
the supervision of a charge hand on a genera- 
tor, replacing the metal guard over the fly- 
wheel with the assistance of a mate. The 
generator had been partially dismantled, and 
the cover had been removed some few days 
before. Some minor work had been done in 
welding a tear and removing dents, and it had 
now been returned from other premises for 
replacement over the fly-wheel. The guard 
was some four feet high and about four feet in 
width at the base. It was semi-circular, of 
metal 1/16in thick, and weighed about 28 Ib. 
[he two men, the sheet metal worker, and his 
mate, were replacing the cover, one man 
lifting at each side. As it was being lowered 
it fouled a copper pipe at the side, and as the 
mate freed the obstruction the guard tilted 
and its whole weight was thrown on to the 
metal worker. The cover was greasy and his 
hand slipped, and he cut a tendon on the 
sharp edge of a slot in the cover through 
which a starting handle was usually inserted. 
As a result of this cut the man was off work 
for several months and eventually had to 
change his work altogether; he lost power 
and some movement in the affected thumb, 
and of course suffered some pain and dis- 
comfort from the accident. 

He accordingly sued his employers to 
recover compensation, and was successful 
with his claim before the High Court. The 
basis of his claim was the negligence of the 
charge hand, for which the employer was 
responsible. The charge hand, said the 
metal worker, was supervising the operation, 
and since he (the metal worker) was a be- 
ginner at the job, the charge hand should 
have foreseen the danger from the sharp 
edges and the slippery cover and have taken 
steps to make the operation safer. The 
cover should have been cleaned, and the 
copper pipe removed so as to clear the way. 

It transpired at the trial that the copper 
pipe was not removed because that was the 
job of a fitter. It was secured by two union 
nuts only, and could have been taken off and 
replaced in a matter of minutes, but it was 
not the job of the metal worker or his mate 
to do that type of work. Nor was it their 
job to clean the wheel cover: this was the 
work of another trade, and to avoid un- 
necessary delay or trouble the cover was in 
consequence replaced dirty. 
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A DISAPPOINTING WITNESS 

The charge hand was called as a witness for 
the employers, but he must have proved a 
little disappointing to them, for he accepted 
all the responsibility for the accident. 
Whether he honestly believed that he was to 
blame (it would be difficult to see why he 
was called as a witness for the employers if 
that was the case), or whether he was over- 
come with the logic of the metal worker’s case 
when it was presented to him in the witness 
box, or whether he thought that he was 
assisting the course of justice by taking upon 
his own shoulders what might well in other 
circumstances have been a shared responsi- 
bility, will not be known. The fact remains 
that he freely admitted that he ought to have 
had the pipe removed and the cover cleaned 
before it was replaced ; that he knew the job 
was dangerous ; and that the responsibility 
for making it less so rested with him, so that 
he was really to blame for the accident. 

The Judge was not entirely convinced, of 
course, on this man’s testimony, that he alone 
was responsible for the accident. The Judge 
observed, however, that the charge hand 
could not have done much to refute the 
allegations of negligence against him if he 
had faced the ordeal in the witness box with 
a stouter heart. The employer was in 
consequence found responsible, through the 
charge hand, for the whole of the metal 
worker’s misfortune, and the claim for 
compensation succeeded. 

Perhaps the charge hand was entirely to 
blame for the accident : men who are new to 
a job usually do what they are told to do 
and no more, and it would perhaps not occur 
to a man who was actually under supervision 
to envisage the painful results of a slip from 
his hands of a heavy metal case which he is 
holding. Nevertheless it is rather a disturb- 
ing thought that not only in this case, but in 
many other similar cases, the immediate 
supervisor or charge hand must know before 
he goes into the witness box that any ad- 
missions he makes of his own carelessness 
will be at the expense of an impersonal 
employer and will enure to the benefit of a 
fellow-worker or colleague whom he knows 
personally, and who is not very well off. 
Few men go into the witness box with the 
intention of perverting the truth, and those 
who do are often quickly exposed, but 
many go into the box with their sympathies 
strongly in favour of one party or the other, 
and since their contribution to the truth is 
often a matter not of absolute fact, but 
rather of emphasis on the facts in dispute, 
their point of view ought to be known from 
the start. 


A DAMAGING OBSERVATION 


Suppose that in other circumstances a 
worker were injured by accidentally putting 
his hand against a moving blade, and the 
charge hand happened to notice that at that 
exact moment the man was looking around 
the room in interest at some other event 
nearby, or joking with his colleague on the 
next bench, or talking angrily about the 
political situation. Perhaps no one would 
think of asking the foreman if he noticed 
whether the man was paying due attention 
to his work at the moment, and he might 
hesitate to offer such information spontan- 
eously unless his own methods of supervision 
were in question, for he would know without 
doubt that the disclosure of such carelessness 
on the part’of the injured man would cost him 
perhaps as much as half his claim against the 
employer. 

The establishment of the truth of an 
accident is a matter which goes beyond the 
courts, and becomes of practical importance 
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in ascertaining both the efficiency of workers 
and the efficacy of safety measures in a fac- 
tory. Perhaps if the charge hand in this case 
had known that his own admissions of 
neglect and responsibility for the accident 
could have formed the basis of a later claim 
against him by his employer he would have 
been a little more guarded in his confessions. 


FEELING THE Loss 


Quite apart, however, from the bearing 
which the ultimate liability may have on the 
determination of default and liability for an 
accident, the question of ultimate liability 
is of itself of some practical importance. 
The owner of a small business is often enough 
a man of no great capital, and there is no 
reason in fairness or in law why he should 
bear unaided the whole consequences of an 
act of sheer carelessness on the part of one 
of his employees if he is not insured and the 
employee himself is in possession of some 
personal resources. Many working men 
who twenty years ago earned for a hard day’s 
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work barely enough to support themselves 
and a family are now in circumstances in 
which they could meet by weekly contribu- 
tions a claim running into tens if not hundreds 
of pounds. If an employee acts irrespon- 
sibly there is no reason why he should not 
be made to see and feel the loss he has caused 
to others. 

Nor need an employer feel, in an appro- 
priate case, that the employee has merely to 
leave his job in order to place himself 
effectively beyond the reach of the employer. 
The employer has a claim which can be 
pursued to the courts if necessary, and which 
may often be satisfied by an order for pay- 
ment by instalments if no capital is immedi- 
ately available. Whether or not the man 
himself and his fellow-employees would see 
the justice of the claim is doubtful, but there 
is no reason why they should not be given a 
chance to devote to the position some serious 
thought, inspired by a sense of responsibility. 
This might lead to a greater consideration in 
their daily work for the safety of others. 


Training for Design 


By HUGH CLAUSEN 


IR DAVID PYE, in his Presidential 

Address to the Institution of Mechanical 
Engineers in 1952,' called attention to the 
importance of the design factor in engineering 
and regretted that so little attention was given 
to the design side in university engineering 
schools. Ewen M‘Ewen had two stimulating 
articles published in THE ENGINEER in 1953 
and 1954.2, An article in Engineering in 1955 
by the writer® attracted considerable interest, 
and his Lord Westwood Memorial Lecture 
this year, expanding on the same theme, was 
well appreciated. Others have spoken and 
written on the same theme, and emphasised 
the urgency, but all seem to be rather crying 
in the wilderness. The attitudes of both 
industrial management and the universities 
and colleges of technology seem—in spite of 
the weight of opinion—to be opposed to any 
change. On the one hand, “* We seem to be 
doing quite well, thank you, making foreign 
designs under licence,” and on the other, 
** Any more attention to design means drop- 
ping something else, which we cannot do ; 
and, anyway, the teaching of engineering 
design is not a matter for universities. 
Industry should do it.” 

The fact remains, generally speaking, that 
industry is not—repeat not—doing it ; and 
the universities are not only not trying to 
teach or stimulate design, which is admittedly 
difficult, but they are in general giving their 
students quite a false idea of the place of 
design and drawing in engineering work. The 
average college graduate seems unable to 
pull his weight in a drawing office, and seems 
to resent the idea of entering it—as a beginner 
—to learn some of the realities of engineering. 
This seems odd, as he is usually quite willing 
to start with a junior post in research or 
testing ; though the experience gained is 
likely to be of lesser value. 

The situation has been complicated by the 
increasingly ** trades union” attitude of the 
draughtsmen’s associations. This may make 
the atmosphere of the drawing office uncon- 
genial to the graduate type. I have heard 
over and over again from senior men in 
industry that the lack of esteem in which 
the drawing office is now held is the draughts- 


men’s own fault, the result of the “ trades 
union” attitude ; but it is industry as a 
whole which suffers most. The modern 
shades of meaning applied to the word 
**technician”’ have done harm, and the 
official definitions of a “‘ professional engin- 
eer” and an “engineering technician” as 
accepted by the professional institutions have 
made matters worse. No man can be a real 
engineer unless he has had years of work as 
what is now called a technician, acquiring 
the practical experience which makes him an 
engineer. 

Now the college graduate type does not 
seem to mind a spell of a year or two working 
on the shop floor, to acquire some practical 
experience, though he is never likely to be 
able—neither would he perhaps wish—to pull 
his weight asacraftsman. It is indeed strange 
that he should dislike the idea of working in a 
drawing office where, with a little early 
encouragement from his college, and a little 
practice and exercise in his own spare time, 
he could very soon pull his full weight in 
quite important matters. In doing so he 
would enhance the value of all his industrial 
experience and gather some insight into the 
realities of engineering which would stand 
him in very good stead in after life. It is 
customary, or mandatory, in other countries 
to spend a year or two in a drawing office, 
whatever the ultimate specialisation envi- 
saged. 

It may be that the university graduate does 
not like the idea of working alongside a man 
who, without his educational advantages, 
can do comparable work so much better 
than he can. But, after all, the draughtsman 
is the man in authority in many fields to-day : 
what he says goes, whether you like it or not. 
The gear is made to the drawings he does, 
unless you can show him how to do it better. 
In the Government establishments where | 
used to work it was customary for excep- 
tionally able men to be promoted from the 
drawing office to Experimental Officer, after 
which they were not supposed to work on a 
drawing board, but in a laboratory. or an 
office, where their design ability was often 
wasted. 
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| used to tell the authorities of the Scientific 
Service, and made myself very unpopular in 
those quarters in doing so, that this was all 
the wrong way round. If a man showed 
sufficient ability as an Experimental Officer 
he should be promoted to work in the draw- 
ing office, where the responsibility was so 
much higher. It was and is indeed so. It 
is not too difficult to find out the defects of 
existing material under trial or service con- 
ditions, or to suggest improvements. The 
faculty of real value—and rarity—is that 
which can shorten the experimental stages to 
the minimum by doing all possible develop- 
ment work on the drawing board, before the 
expense and delay of prototype manufacture 
have been incurred. 

If any comparison is to be made at all, 
the determination of the shape of things to 
come needs higher qualities than trials of 
gear that has been already designed and made. 
The latter is needed as a basis for the former. 
Research and development are the raw 
materials of design. As Mr. A. Thomas, 
Chief Designer of Armstrong Siddeley 
Motors, Ltd.,° says: “If only this were 
understood by engineers in general and by 
scientists in particular, | am sure that develop- 
ment costs could be reduced enormously.” 

The research student, or college graduate 
type, often seems to think that drawing office 
work is beneath him, not worthy of his 
attention. Actually it is probably beyond 
him : it involves a precision of thought and a 
clarity of expression to which he has not 
been accustomed. Not only in drawings is 
this apparent. It seems to be unusual 
nowadays for an engineer to be able to 
produce a neat diagram or graph to illustrate 
a report or thesis, and he leaves it to a 
draughtsman. In my view this is disgraceful. 
Nothing more than tracing the thing as it 
stands should be necessary. This again is 
probably the engineering college failing in its 
work. 

The tendency seems to be to shorten time 
in the shops or even—I have heard it sug- 
gested in some quarters—to leave it out 
altogether, particularly for a man going in 
for research. This is a most dangerous 
doctrine. The man going in for research 
needs more—and more varied—practical 
experience early on in his career than any- 
one else, as he is less likely to acquire it 
later. This tendency is paralleled by a 
number of senior appointments in engineering 
faculties of men who, though they may be 
brilliant physicists, have no engineering 
experience and are likely to influence their 
abler students to pay even less attention to 
the practical aspects than is the case now. 

There is little prospect of an engineer 
becoming properly “qualified” in any 
limited period unless we adopt something 
like the medical qualification, which takes 
about seven years. This is not too long to 
acquire a sound engineering background. 
Our present attempts to shorten it, and the 
concentration on the science of engineering 
at the expense of the art, seem likely to widen 
still further the present yawning gap—referred 
to by Sir David Pye in his presidential 
address—between the product of a university 
course and the qualified engineer. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 





VIBRATION WAVES IN CONCRETE 
Sik,—In reply to the correspondence in 
THe ENGINEER of October 24, 1958, I should 
like to thank Dr. Cusens for the interest he 
has shown in the above article, and take the 
opportunity of answering his queries. 

First, 1 must clarify the description of my 
equation, viz. AA .cosh Nx. The mis- 
understanding of this equation is probably 
due to inadequate description in the article. 
In it a distinction should have been made 
between my use of the words “ origin ” and 
** source ’ of vibration. Due to the approach 
work in the mathematical investigation, it 
was necessary to regard the origin of vibra- 
of lowest acceleration. 


tion as the point 
Therefore A=A, and cosh Nx=1 gives 
x =O, in this case, at the upper surface. The 


point of application of the vibration to the 
concrete I have called the source of vibration. 
The reference to the equation as one of 
decay of vibration waves was an attempt to 
convey to the layman the intention behind the 
investigation. It will thus be found that the 
ability of the equation to determine the 
acceleration amplitude at any point from a 
knowledge of the acceleration at the source 
is not impaired, provided that the overall 
length (or height) of the concrete is known. 
During my work on this subject I con- 
sidered carefully the equation given by Dr. 
Cusens in his Thesis, viz. A=A,.e7~%*. 
One of the assumptions upon which this 
equation is based is that of concrete being an 
elastic medium. The equation developed by 
myself was an attempt to get slightly nearer 
to the truth by assuming a material of a 
visco-elastic nature. Dr. Cusens goes on to 
compare the values obtained for N by the 
two methods. However, as the equations, 
and the constants are not of the same 
derivation it seems hardly relevant to com- 
pare their values. Considering the equations : 
4 


x x 
cosh x=(e"+-e*)=1+ 5, 4! 


and 
“ x 
| x > 3! 


it is possible to see that there is an appreciable 
difference in our approach. 

With regard to the influence of frequency 
of vibration upon damping, I regret that | 
have no practical evidence to offer, since a 
constant frequency of vibration was main- 
tained during all my tests. I do however 
agree with Dr. Cusens that one would expect 
an increase in the value of N with frequency. 

I suspect that Dr. Cusens has overlooked 
the significance of Fig. 7 of the article in his 
criticism of the supposed lack of observa- 
tions during initial compaction. This figure 


was included partly to indicate the order of 


the time of compaction of this concrete, 
subjected to deliberately reduced accelera- 
tions. As can be seen in this figure, the 
line p—p’ corresponds to a value of ten 
minutes on the abscissa. In all the tests 
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several sets of readings had been obtained 
by this time, and figures 4 to 6 show only the 
trend of these readings as the compaction 
advanced. 

The question of the inclusion of references 
to existing knowledge can only be considered 
in the light of available printing space. The 
references given by Dr. Cusens are ones 
which are already known to those interested 
in this subject, and in an article of this type 
it 1s necessary to include as much original 
work as possible, even at the expense of 
historical generalisation. 

N. S. FARRAR 

Reigate, Surrey, 

November 19, 1958. 


1200 H.P. DIESEL-ELECTRIC 
LOCOMOTIVES, BRITISH RAILWAYS 

Sir—Referring to the description of these 
locomotives published in THE ENGINEER of 
November 21, and, in particular, to the graph 
showing the tractive effort characteristics, 
there would appear to be one or two points 
requiring some explanations. 

In the first place, the characteristics are 
stated to indicate the T.F. measured at the 
rail, i.e. “* rail tractive effort,’ meaning, pre- 
sumably, the T.F. exerted at the rims of the 
driving wheels. This value is, therefore, 
higher than the actual T.F. available for 
pulling trains; such being the case, the 
broken line curve representing the total 
resistance offered by a trailing load of 450 
tons at various speeds cannot show the real 
relation between a train of this weight, or, 
indeed, of any other, and the speed attainable 
with this locomotive, for the reason that the 
T.F. curves as drawn take no account of the 
power loss due to head air and other resist- 
ances (track) offered by the locomotive. Tests 
made with a 2000 h.p. diesel-electric loco- 
motive, No. 10203, indicated that the power 
output of the engine was utilised as follows 
at a locomotive speed of 60 m.p.h.:— 


H.P 
Engine output (full power) IRR 
At rail 1500 
1325 


At drawbar 


The power absorbed by the locomotive due 
to track and air resistances was, therefore, 
1500 —1325=175 h.p., which, for this loco- 
motive, weighing 132-8 tons, represents 
1-32 h.p. per ton. 

If the 1200 h.p. locomotive weighing 97 tons 
offers the same resistance in relation to its 
weight, then 128 h.p. is required to overcome 
air and track resistances (97 « 1-32= 128 h.p.) 
and this represents a T.F. of 800 1b (128 

37560800). Now, the graph indicates 
a “balancing speed’ of 60 m.p.h. for the 
450-ton train when the T.F. is shown to be 
about 6300 Ib at the rims of the drivers. 

he real or available tractive effort or force 
is, however, more likely to be 6300—800 Ib, 
or 5500 Ib, giving a balancing speed with a 
450-ton trailing load of about 50 m.p.h. 
There is yet another aspect of these traction 
characteristics which seems worth considera- 
tion. The wheel rim T.F. at 60 m.p.h. is 
about 63001b, or 1008 h.p. (6300 « 60/375 

1008 h.p.), but the engine output is 
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1200 h.p., giving a difference of 192 h.p., 
whereas locomotive No. 10203 showed this 
power loss to be 388 h.p. Finally, could 
some explanation be given for the values 
shown in the third column of the inset table 
headed ** Traction” ? 

I feel an apology is due for the length of 
this communication. I plead guilty to having 
an inquiring mind, and can only ask, Sir, 
for your sympathetic consideration and 
understanding. 

E. C. POULTNEY 

66, Eton Rise, N.W.3, 

November 29, 1958. 


PROPOSED VICTORIA LINE 
UNDERGROUND 

Sik.—I do not disagree with Mr. R. M. 
Robbins, Chief Public Relations Officer, 
London Transport Executive, that the pro- 
posed Victoria Line would make a very useful 
addition to London’s underground railway 
system. However, it is an exaggeration, to 
say the least, that this line would make the 
construction of urban motorways unneces- 
sary. These roads are required to carry all 
types of vehicles, not merely private cars, and, 
indeed, they would probably include public 
service vehicles belonging to London 
Transport. 

As you Say in your editorial, a network of 
urban motorways for London is essential 
together with, of course, off-street parking 
facilities which Mr. Robbins mentions—and 
the longer the delay before they are provided, 
the greater becomes the cost to the community 
of traffic congestion, and the cost of building 
the motorways themselves. 

M. FRANCIS 

Information Officer, 

British Road Federation, Ltd., 
26, Manchester Square, 
London, W.1, 
November 28, 1958. 


Book Reviews 


By J. H. HORLOCK. 
Publications, 4 
Price 


Axial Flow Compressors. 
Butterworth’s Scientific 
and 5, Bell Yard, London, W.C.2. 
40s. 

THe designer of axial flow compressors has, 

nowadays, to rely increasingly on the results 

of full-scale development for further im- 

provement. A review of fundamental prin- 

ciples, such as is afforded by this book, is 
therefore timely and welcome. 

This is not a designer’s handbook. The 
sub-title “* Fluid Mechanics and Thermo- 
dynamics” reflects the author's intention, 
not to lay down hard and fast design rules, 
but to discuss the theoretical and empirical 
foundations on which the many design 
methods used in practice are based. The 
author describes the book as intended for 
engineering graduates, but there is a distinct 
mathematical bias, and the reader will need 
a thorough knowledge of applied mathe- 
matics in order to follow the theoretical 
treatment. 

After a brief historical introduction, the 
first chapter deals with the general equations 
of motion of a fluid particle, the First and 
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Second Laws of Thermodynamics, and their 
particular application to flow in a com- 
pressor. There is a neat illustration of the 
significance of irreversibility, leading to 
definitions of efficiency. Here, the author 


misleadingly asserts that the assumption of 


constant specific heat during compression is 
invalid, basing his argument on an example 
in which the specific heat is taken, though he 
omits to say so, as that at inlet. Had he 
taken the mean specific heat over the tem- 
perature range considered, as is commonly 
done in practice, he would have been unable 
to show any significant difference from the 
strictly correct solution based on change in 
enthalpy. He later quotes values of non- 
dimensional parameters based on the same 
(unstated) specific heat, and uses it again in 
an appended design study. 

The next two chapters deal respectively 
with two-dimensional cascade theory and 
experiment. Potential flows, conformal trans- 
formation methods and the electrical analogy 
are discussed, and the semi-empirical cor- 
relations of Howell and Carter are outlined, 
together with examples of N.A.C.A. cascade 
data. Mach and Reynolds number effects, 
and limiting cascade loading criteria are 
referred to briefly. The author might have 
emphasised that Carter's work was the cul- 
mination of over ten years’ cascade testing 
and should really be considered as supple- 
mentary to Howell’s earlier treatment, which, 
though it still holds remarkably well after 
some seventeen years, was based on very few 
experimental results. 

Next follow the two-dimensional design 
of the complete compressor stage, radial 
equilibrium and actuator disk theories for 


three-dimensional design, the calculation of 


losses and stage characteristics, and a 
chapter on types of stall, surging and blade 
vibration. There is a very useful chapter on 
compressor testing and instrumentation, and 
a brief survey of the different types of super- 
sonic compressor. 

An Appendix outlines a preliminary design 
study, referred to above, of a subsonic com- 
pressor based on Howell’s data. In_ this 
example and elsewhere in the book, the 
author obviously has in mind the highly 
loaded aircraft compressor, but draws 
no distinction between this and the more 
conservative industrial compressor, in which 
the less pronounced effects of compressibility 
and three-dimensional flow enable the attain- 
ment of higher efficiencies. 

At the end of each chapter is a list of the 
symbols used therein. Nevertheless some 
confusion may arise from the author's 
decision to abandon Howell's notation 
in favour of his own after Chapter 3. 
There is a subject index and an excellent 
bibliography. 


Glass Melting Tank Furnaces. By R. 
GUNTHER. Society of Glass Technology, 
Thornton, Hallam Gate Road, Sheffield, 
10. Price 60s. 

THe book under review is based on Gi/as- 

Schmelz-Wannenéfen, by R. Giinther, pub- 

lished by the Deutsche Glastechnische Gesell- 

schaft, 1954. As explained in a foreword 

to the book by Emeritus Professor W. E. S. 

Turner, the Society of Glass Technology 

decided to arrange for a translation of this 

well-known textbook in order that it should 
be more easily available to the English- 
speaking technical world. The opportunity 
was taken of modifying the book to some 

extent, notably in rearranging the matter in a 

slightly more convenient form, of increasing 

considerably the number of references, and 
in converting the units of measurement from 
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the C.G.S. to the F.P.S. system. At the same 
time, the temperatures are given both in 
Fahrenheit and Centigrade units. The trans- 
lation was carried out by Mr. John Currie, 
who had the assistance of a small technical 
committee of the Society. 

The tithe would suggest a rather wider 
scope than the book in fact covers. It may 
be taken to deal with gas-fired regenerative 
tank furnaces, as there is no mention of 
electric melting, and only the briefest refer- 
ence to oil firing. With these limitations, the 
book is an authoritative treatise and brings 
together in a most readable and complete 
form much of what has been published in 
the technical literature. Dr. Giinther is a 
recognised expert on furnace problems and 
has himself published many technical papers. 
He is, as most readers will recognise, the 
secretary of the D.G.G., and this has given 
him a unique opportunity to study the subject 
of furnaces, in the application of which he 
has always played an important part. The 
book in its English form is divided into eleven 
chapters, covering such aspects as operation, 
constructional details, fundamental thermal 
calculations, and, not least important, a 
chapter on the history of the development 
of the glass tank furnace. This book, which 
is much more readable than the average 
translation, will appeal to technologists, 
students and furnace designers, and the 
Society is to be congratulated on its action 
in arranging for what is virtually a new and 
extended edition of the German treatise. 

One last word. This book must be looked 
on as the last labour for the Society which 
Mr. John Currie served so well. He unfor- 
tunately died before the book was published, 
but it will stand as a tribute to his skill and 
technical ability. 


Elementary Reinforced Concrete Design. By 
W. MorGan, A.M.1.Struct.E. Edward 
Arnold (Publishers), Ltd., 41, Maddox 
Street, London, W.1. Price 28s. 

A SECOND edition of this textbook has been 

published following the appearance last year 

of the Code of Practice CP114 (1957), ** The 

Structural Use of Reinforced Concrete in 

Building.” This code permits the use of load 

factor design, as an alternative to elastic 

theory, so the new method is now expounded 
in Elementary Reinforced Concrete Design. 

Many of the problems in the book have been 

set out to give a comparison between the two 

methods. Other additions are chapters on 
retaining walls, prestressed concrete, and 
beams of non-rectangular cross section. 


Elektrizitatstarife in der Schweiz, deren 
Grundlagen, Aufbau, und Technische Hilfs- 
mittel. By M. F. GIRTANNER. Special 
reprint from Technische Rundschau Nos. 
41, 42, 43 and 45 (1957). Verlag ** Tech- 
nische Rundschau ”’ Hallwag, Nordring 4, 
Berne (Switzerland). Price S.Fr.3.80. 

IN a series of articles published last year in 

the Berne journal, Technische Rundschau, and 

now reissued as a separate volume, Mr. 

Girtanner gave a detailed analysis of elec- 

tricity tariffs in Switzerland. At present, 

some 1200 supply undertakings charge on the 
basis of over 5000 different tariffs, including 

2000 domestic supply tariffs. Modern 

tariffs, broadly speaking, are either flat rate or 

kilowatt-hour tariffs, or are based both on 
kilowatt-hours and the kilowatt demand. 

Although the rapid expansion of electricity 

consumption (40,000,000k Wh in 1900, 14,064 

million in 1955), together with the novelty 

of the problems involved, accounts for the 
original multiplicity of tariffs, it does not 
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explain why this diversity still continues, 
especially since efforts at unification date 
back to as early as 1919. These efforts were, 
however, only partly successful because of 
the world economic crisis and the outbreak 
of war militated against the extension of 
voluntary agreements among electricity under- 
takings, which is the only way in which 
tariffs can be unified. Even to-day, only 
30 per cent of Swiss households are supplied 
on a unified tariff. The present treatise deals 
in some detail with selected tariffs for the 
main groups of users and tries to impart a 
knowledge of the underlying principles. 
Developments in other countries are briefly 
reviewed. 


Lehrbriefe fiir Kaltetechnik. Edited by 
OBERBAURAT PROFESSOR D1PL.-ING. H. 


WEIMAR. Verlag C. F. Miller, Karlsruhe. 
Price DM.7.70. 


On behalf of the technical committees of 
the Refrigeration Industry Working Group, 
and the main professional group “ Refrigera- 
tion Technology ” of the Bavarian precision 
mechanics association, there has been issued 
the present collection of instruction leaflets 
dealing with all practical aspects of refrigera- 
tion and refrigeration machinery as far as 
these are of importance to specialist engineers 
and fitters in this field. 


Regelungstechnik-Automation. Monthly edi- 
tion. Munich: Verlag ‘* Dokumenta- 
tionen der Technik,” Munich 8, Zwet- 
briickenstrasse 24. Price DM.20. 

For the last ten years, *‘ Dokumentationen 

der Technik’ has published references to 

current technical literature in a number of 
fields, of which “* Control Technology and 

Automation’ form one. The references, 

which are collected from over 5000 publica- 

tions of all countries, are printed in a manner 
suitable for use in a ring book or card index. 

While previously they appeared half-yearly, 

they are now being issued monthly, each 

edition containing 350—400 titles. 


Books Received 


Telecommunications. Second edition. By A. T. 
Starr. Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, London, W.C.2. 
Price 37s. 6d 

Chemical Engineering Practice : Vol. 5, Fluid 
Systems. Edited by H. W. Cremer. Butterworth’s 
Scientific Publications, 4 and 5, Bell Yard, London, 
W.C.2. Price 95s. 

Refrigeration and Air Conditioning. By W. F. 
Stoecker. McGraw-Hill Publishing Company, Ltd., 
McGraw-Hill House, 95, Farringdon Street, London, 
E.C.4. Price 62s. 

Maintenance of the Mechanical and Electrical 
Parts of Public Health Equipment. National Coal 
Board, Hobart House, Grosvenor Place, London, 
S.W.1. Price 5s. 6d. 

Mechanics of Machines, Elementary Theory and 
Examples. By J. Hannah and R. C. Stephens. 
Edward Arnold (Publishers), Ltd., 41, Maddox Street, 
London, W.1. Price 18s. 

Electric Machinery : A Co-ordinated Presentation 
of A.C. and D.C. Machines. By Clifford C. Carr. 
Chapman and Hall, Ltd., 37, Essex Street, Strand, 
London, W.C.2. Price 74s. 

Constitution of Binary Alloys. Second edition. 
By Max Hansen. McGraw-Hill Publishing Company, 
Ltd., McGraw-Hill House, 95, Farringdon Street, 
London, E.C.4. Price 252s. 

Glass Engineering Handbook. Second edition. 
By E. B. Shand. McGraw-Hill Publishing Company, 
Ltd., McGraw-Hill House, 95, Farringdon Street, 
London, E.C.4. Price 77s. 6d. 

The Analysis of Grid Frameworks and Related 
Structures. By Arnold W. Hendry and Leslie G. 
Jaeger. Chatto and Windus, Ltd., 42, William IV 
Street, London, W.C.2. Price 50s. 

The Shippingport Pressurised Water Reactor. 
Addison-Wesley Publishing Company, Reading, 
Massachusetts, U.S.A., and Academic Books, Ltd., 
129, Queensway, London, W.2. Price 9.50 dollars. 
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Farm Machinery 
Earls Court 
No. | 
This year’s Smithfield Show and . 


Exhibition is to be held at Earls Court, London, next week. 
The show is looked upon as an important event in the agri- 
which contains much 


cultural calendar. But it is a show 


of interest to engineers, for, following the trend of recent 
years, the machinery exhibits predominate. 
of farm implements and machines has inevitably been great/ 
influenced by the increasingly efficient utilisation of tractor 
Here we deal with a few of the tractors which are to 


power. 
be exhibited 


OR 160 years, apart from breaks im- 
P posed by the two worid wars, the Smith- 
field Show has been held in London in the 
early part of December. During this long 
period, the show has had a number of 
locations. The first show, in 1798, was 
staged at Wootton’s Livery Stables at Smith- 
field ; subsequently, it was held at Dixon's 
Repository, Barbican, at a building at 
Sadier’s Wells, at premises in Baker Street, 
and. from 1862 until the second world war 
at the Royal Agricultural Hail, Islington. 
Throughout all those years, the show was 
primarily one of prize cattle, though always 
a certain amount of space was devoted to an 
exhibition of farm implements and other 
equipment—many of which were undoubtedly 
ingenious in design ! We note, for example, 
from our report of the show 100 years ago, 
that, foremost among the exhibits of one 
engineering firm, was a “blast drill and 
turnip fly annihilator.” This machine, we 
wrote, “appears a most efficient apparatus 
for staying the ravages of that destructive 
enemy of turnips. A sort of canvas sweep 
in the fore part of the machine rustles over 
the feaves of the turnips and disturbs the 
repose of the flies ; this screen forms the 
induction part of a fan blast which seduces 
the bewildered flies into the maelstrom of its 
interior, where, after being whirled into a 
state of stupefaction, they are ejected in 
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at 


The development 


combination with soot and quicklime, and 
left in a state of utter discomfiture and 
collapse.” 

Agricultural engineering has made striking 
advances since the day of the “turnip fly 
annihilator.”” An assessment of its growth 
and current development can be made by all 
who visit this year’s Smithtield Show and 
Agricultural Machinery Exhibition, which 
wil open on Monday morning at Earis 
Court, London, and wiil continue until next 
Friday evening, December 12. The display 
of cattle will undoubtediy be as impressive as 
ever, but, following the pattern of the post- 
war shows, the majority of the space at Earls 
Court will be occupied by the machinery 
and implement exhibition. This exhibition 
demonstrates most effectively that the design 
and production of agricuitural machinery 
represents an important part of this country’s 
engineering industry. Throughout this year, 
agricultural tractor and machinery exports 
have continued at a high level and may well 


reach a value of £100 million by the end of 


December. According to olficial statistics, 
185,400 agricultural tractors were produced 
in this country last year, 48 per cent of which 
were exported to the sterling area, 38 per cent 
to Europe, and 5-7 per cent to Canada and 
the U.S.A. In the first six months of this 
year, British tractor exports were roughly 
similar. The sterling area took 38 per cent, 





Europe 44 per cent, and the North American 
dollar markets 6-2 per cent. 


TRACTOR EXHIBITS 


Among the scores of tractors which will 
be on show next week, there are several 
which incorporate improvements and addi- 
tions designed to increase their efficiency for 
all kinds of agricuitural work and which fit 
them for many industrial applications. On 
the stand of Ford Motor Company, Ltd., 
Dagenham, for example, there is to be shown 
a narrow version of the ** Dexta”’ tractor, 
which has been developed for work in vine- 
yards, hopfields and the like, where space is 
often restricted. The standard *‘* Dexta” 
was introduced a year ago (THE ENGINEER, 
November 29, 1957); its three-cylinder 
diesel engine is rated at 32 b.h.p. The 
standard model of this tractor has an overall 
width of 5ft 44in and a steering circle dia- 
meter of 17ft ; in the narrow version which 
is now being produced, the overall width is 
reduced to 4ft 4in and the steering circle 
diameter to 16ft. The width reduction has 
been accomplished by shortening the front 
axle and the rear axle shafts and housings, 
and by altering the brake cross shafts and 
footpiates ; some minor changes have been 
made also to the radius rods, steering drag 
links and the levelling box housing. 

In our issue of September 5 last, we de- 





Two new International Harvester diesel-engined tractors are the B-275 (left) and the Farmall B-450 (right). The former develops 35 h.p. and the latter 55 h.p. 
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scribed the “Power Major” 51-8 b.h.p. tractor 
which Ford Motor Company, Ltd., put into 
production in the autumn. One of the 
tractors to be shown on the Ford stand is a 


“Power Major” fitted with an_ inertia 
starter; this unit ts 
located in the same 


position as the conven- 
tional starter motor 
which it replaces. It is 
stated that the opera- 
tion of starting takes 
from ten to fifteen 
seconds and consists 
of turning the starting 
handle until a signal 
is heard, and then 
throwing a small lever 
which, operating 
through a dog clutch, 
connects the inertia 
mass with the starter 
pinion through reduc- 
tion gearing. During 
the initial winding 
period the engine is 
slowly rotated by the 
auxiliary drive gear, 
thus reforming the oil 
film and distributing 
oil in the cold engine 
before starting. 

Our title illustration shows a new high 
clearance version of the ** 65” tractor made 
by Massey-Ferguson (Great Britain), Ltd. 
The standard ** 65 ” made its first appearance 
at the Smithfield Show last year (THI 
ENGINEER, November 29, 1957); it is a 
50 h.p. diesel-engined machine. The high 
clearance model is, of course, particular:y 
suited to rowcrop work. The ground clear- 
ances are as _ follows :—Under centre, 
18-85in ; under rear axle, 26-20in (with 
]11] 38 rear tyres), and under front axle, 
27:40in. There is provision for front and 
rear track adjustment in 4in steps between 
50in and 82in and 52in and 88in respectively. 

Two new tractors, which are to be exhibited 
by International Harvester Company of 
Great Britain, Ltd., 259, City Road, London, 
E.C.1, are illustrated opposite. They are the 
B-275, a 35 h.p. tractor, of which there are 
industrial and agricultural models, and the 
Farmall B-450, a 55 h.p. machine. The first of 
these, the B-275, is similar to the company’s 
B-250, both tractors being built at the Brad- 
ford works. The B-275 is powered by an I.H. 
indirect injection four-cylinder diesel engine, 
which develops 35 h.p. at 1875 r.p.m. In 
introducing the tractor, the makers have 
emphasised two factors, namely, its flexible 
gearbox which provides for eight forward 
and two reverse speeds and the constant 
running power take-off. The first six forward 
speeds are spaced between | -5 and 6-5 m.p.h. 
and the top speed is given as 13-5 m.p.h., 
the road speed developed at full throttle and 
no load being 14-9 m.p.h. The constant 
running power take-off is driven through one 
stage of a two-stage clutch. The first pressure 
on the clutch stops the tractor’s forward 
motion and complete depression stops the 
p.t.o. shaft as well; the maximum p.t.o. 
speed is 555 r.p.m. The “live” hydraulic 
system of the tractor is independent of p.t.o. 
operation. The standard equipment of the 
B-275 includes disc brakes, a hand parking 
brake, arrangements for mechanical weight 
transfer and implement depth control and 
reversible three-point linkage. There is also 
a hydraulically-operated trailer hitch. 

The Farmall B-450, which is being built 
at the company’s Doncaster works, is 
powered by a 55 h.p. diesel engine, which has 
a displacement of 264 cubic inches. Power 
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is transmitted through a 12in diameter 
single-plate clutch, and there is provision 
for five forward speeds between 2-3 and 
16:8 m.p.h. and one reverse speed of 3-05 
m.p.h. There are disc brakes, and the attach- 





The Howard 700 is a 7 b.h.p. mobile power unit. It can operate a variety of 
implements, including a 15 in or 20 in ‘‘Rotavator’’ 


ments include a six-spline power take-off 
shaft running at 555 r.p.m. when the engine 
speed is 1500 r.p.m., a side-mounted belt 
pulley, three-point linkage, and an auto- 
matic trailer hitch. The hydraulic system is 
engine driven, the pump being side mounted 
and the working pressure 2000 Ib per square 
inch. The pump supplies a separate hydraulic 
reservoir, situated under the tractor seat, 
which has an integral single-acting cylinder 
3Zin diameter by 5}in stroke. An isolating tap 
can be fitted for remote cylinder operation and 
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a double-acting valve is available to give two- 
way operation of remote cylinders when 
needed. A single lever gives two stages of 
hydraulic response. In the first few inches of 
movement only limited pressure builds up in 
the lift cylinder, insufficient to raise a heavy 
ground-working implement. This pressure, 
by opposing the weight of the implement and 
its draught forces, transfers load to the tractor 
without being sufficient to aiter the operating 
depth appreciably. The amount of load 
transferred in this way increases with further 
movement of the lever. It is stated that the 
average lifting force at the end of the lower 
links is 3240 Ib and at the automatic hitch the 
maximum is 6450 Ib. 

The Howard 700, illustrated herewith, is 
to be exhibited by Rotary Hoes, Ltd., West 
Horndon, Essex. It is described as a 7 h-p. 
mobile power unit which is capable of hand- 
ling a complete range of implements and 
other pieces of equipment. This handle-bar- 
controlled tractor has been designed for 
market garden and similar work; the 
handle-bars are adjustable in every direction 
and may be easily lengthened or shortened 
as desired. Track grip pneumatic tyres are 
fitted and wheel and front weights, wheel 
girdles and or extra large wheels are available. 
A Villiers 28B two-stroke engine of 353 c.c. 
provides the power, giving 7 b.h.p. at a con- 
trolled speed of 2800 r.p.m. As an alterna- 
tive, a Hirth two-stroke diesel engine, giving 
7 b.h.p. at 2200 r.p.m., can be fitted. The 
** Selectaspeed *’ gearbox provides an exten- 
sive speed range from } to I5 m.p.h. 
and, as well as being suitable for operating 
a variety of implements, the unit is capable 
of hauling a trailer of up to 1S cwt. Further- 
more, there are two power take-off shafts. 
The unit shown in our illustration is operating 
a Howard “*“ Rotavator”; it can handle 
either a 1S5in or 20in ‘* Rotavator”’ satis- 
factorily. 


(To be continued) 


Crewe-Manchester Line 
Electrification 


NDER the railways modernisation plan 

the Euston-Manchester-Liverpool main 
lines are to be electrified by the 25kV a.c., 
single phase, overhead system, and the first 
stage of this scheme, the 40 route-miles 
between Crewe and Manchester, is scheduled 
for completion by the autumn of 1960. In 
order to show progress to date on this 
Crewe-Manchester section, the London Mid- 
land Region of British Railways recently 
provided facilities for a brief Press visit to 
the area. In the course of this visit a short 
run was made in a train hauled by the a.c. 
electric locomotive which has been intro- 
duced for route testing and staff training 
purposes. This locomotive, No. E1000, is 
the converted Metropolitan-Vickers gas tur- 
bine locomotive, which has been rebuilt with 
an AlA-AIA wheel arrangement with a 
weight of 105 tons and a maximum tractive 
effort of 40,000 Ib. The run was made over 
the section of line between Wilmslow and 
Slade Lane Junction via Styal, which is being 
used as a pilot section for testing new tech- 
niques and equipment. 

The route on which this initial electrifica- 
tion is being carried out has a high density 
of traffic and to enable the maximum amount 
of work to be effected in the shortest possible 
time, the erection of overhead equipment has 


been extensively mechanised. For the work 
a fleet of about 100 vehicles has been made 
up into various types of works trains. One 
such group includes the mast erection equip- 
ment developed by B.1.C. Construction Com- 
pany, Ltd., and described in our issue of 
February 28 last. Other trains, consisting 
of flat-topped vehicles and special drum 
wagons, erect the insulators and fittings and 
run the catenary and contact wires. The 
experience being gained with this mechanical 
equipment and the methods which are being 
developed will prove invaluable when work 
is in full swing on the remainder of the 
scheme. 

For the present undertaking a construction 
depot has been built at Crewe, and it will 
form the main material store for the northern 
half of the Euston-Manchester-Liverpool 
electrification scheme. From here material 
can be despatched to strategically sited sub- 
construction depots, such as East Didsbury, 
on the Crewe to Manchester line, where the 
works train vehicles are stabled and re- 
plenished. 

Electricity at 25kV, single phase, 50 c/s is 
supplied to the overhead equipment from the 
Central Electricity Generating Board sub- 
station via railway-owned cables and feeder 
stations. Sectioning of the overhead equipment 
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is made possible by track sectioning 
cabins at suitable locations: all circuit 
breakers and the majority of switches 


associated with power supply will be remotely 
controlled from an electric control room 
which is to be built at Crewe. Two feeder 
stations for the Crewe to Manchester stage 
have been installed, one at Heaton Norris 
and one at Crewe. 

Under the programme the lines between 
Crewe and Manchester are to be completely 
resignalled in order to obtain the full benefits 
of electrification and to provide for improved 
services and higher speeds. Colour light 
signalling and continuous track circuiting 
will be provided on all running lines with 
automatic and semi-automatic control instead 
of manual block working. Concurrently 
with the installation of colour light signalling, 
British Railways standard automatic train 
control ground equipment will be provided. 

At Crewe, the existing colour light signal- 
ling will be modified to suit the altered 
permanent way layout. Two small signal- 
boxes in the station area are to be abolished 
and their work taken over by the large power 
boxes at the north and south ends of the 
station. The existing power signalling scheme 
was installed before there was any considera- 
tion of electrification of any type. Consider- 
able immunisation work will be necessary, 
therefore, to avoid interference by the traction 
system with the signalling and telecommunica- 
tion circuits. On the Crewe to Cheadle 
Hulme and Gatley portion of the Crewe- 
Manchester line (27 route-miles), signalling 
control, which is at present divided between 
fourteen mechanical signalboxes, will be 


New Continental Cargo 


Vessels 


By G. W. TRIPP, O.B.E., 


HERE appears to be a growing tendency to concentrate 

passenger sailings from railway ports to the Continent on the 
main routes and to eliminate the subsidiary ones. 
Region of British Railways will shortly cease to carry passengers 
on the long-established sailings between Parkeston Quay, Harwich 
For many years this route to the Continent was a 
popular one, and was maintained by well-found comfortable 
steamers with accommodation for two classes of passenger. 
the second world war the only steamer of those on the service 
which survived was the “* Antwerp” and she never returned to 
passenger work, but was used by the Admiralty until the time of 
Her principal dimensions were : 
depth, 37ft ; tonnage, 1800 gross, and she had an indicated horse- 


and Antwerp. 


her disposal. 


power of 5800. 

The * Dewsbury,” a former Great Central 
Railway steamer, was transferred to Harwich 
to maintain the Antwerp sailings, but when 
she was reconditioned she lost her passenger 
certificate, and thenceforward could only 
carry twelve passengers; her days are 
now numbered and she will be replaced by a 
purely cargo vessel. Built by Earle’s Com- 
pany, Ltd., of Hull, this veteran of 1910 has 
the following principal dimensions : length, 
265ft ; breadth, 36ft ; depth, 17-4ft ; ton- 
nage, 1631 gross. She is driven by a three- 
cylinder engine with cylinders of diameters 
of 32in, 35in and 60in, and a stroke of 42in. 
Steam is supplied by two single-ended boilers 
at a pressure of 180 Ib per square inch. 

The service between Parkeston Quay and 
Rotterdam is a cargo one, and the British 
Transport Commission decided to have two 
modern motor vessels built to replace the 
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concentrated in two new power boxes, one 
at Sandbach and the other at Wilmslow. 

On the Cheadle Hulme to Stockport section 
colour light signalling and continuous track 
circuiting will be provided but, owing to the 
time factor, the existing signalboxes will be 
retained for the time being. A new power 
box will, however, be provided at Stockport 
as part of one of the later electrification stages, 
when the control of the whole section will be 
concentrated in the new box. The Stockport 
to Levenshulme section was resignalled in 
1955 and the alterations will be mainly 
concerned with the immunisation of existing 
equipment from traction interference and 
alterations to layout. The control of the 
northern end of the Crewe-Manchester line 
between Levenshulme and London Road, 
including the portion of the Styal loop 
between East Didsbury and Slade Lane 
Junction (8 route-miles), which under present 
conditions is shared by twelve signalboxes, 
will be concentrated into one large power 
box at London Road, with subsidiary inter- 
lockings at Longsight and Slade Lane 
Junction remotely controlled by switches on 
the panel in the new box. 

Existing open wire pole routes for tele- 
communications between Crewe and Man- 
chester will be replaced by specially screened 
aluminium sheathed, steel tape armoured, 
cables to meet the conditions imposed by the 
high voltage a.c. overhead traction system. 
The comprehensive cabling scheme, as 
planned, provides for the new telecom- 
munications system and caters for increased 
demands for communications facilities 
arising from electrification and resignalling. 


M.1.C.E. 


The Eastern 
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length, 314ft ; 


two steamers that have been operating these 
two services. For many years the Rotterdam 
service has been entrusted to the “* Shering- 
ham.” As will be seen from the illus- 
tration she is a typical cargo steamer 
equipped with the normal lifting gear found 
in such vessels. Her principal dimensions 
are: length, 265ft 6in ; breadth, 38ft 2in ; 
depth, 14ft 94in ; tonnage, 1088 gross, 429 
net. She was built in Hull in the yard of 
Earle’s Shipbuilding and Engineering Com- 
pany, Ltd. She is driven by a triple-expan- 
sion engine with cylinders of diameters of 
22in, 35in and 60in with a stroke of 39in, 

The first of the new vessels to enter the 
service is the “Isle of Ely,” which was 
launched on July 18 at the yard of the 
builders, the Goole Shipbuilding and Repair- 
ing Company, Ltd., Goole, and sailed from 
Harwich for the first time on October 27. 


Dec. 5, 1958 


The resignalling of the 9 miles section 
between Wilmslow and Slade Lane Junction, 
known as the Styal Line, was completed and 
brought into use in July, 1958, when the 
four intermediate mechanical signalboxes 
were dispensed with. A comprehensive series 
of tests is now being carried out on this line, 
with the object of proving the satisfactory 
operation and reliability of the new signalling 
and telecommunications equipment under 
high voltage 50 c/s a.c. traction conditions. 

On the civil engineering side, alterations 
have been required to eighty-two overbridges 
to accommodate the overhead equipment on 
the section of line concerned. In some places 
the bridges have been raised or reconstructed 
and in others the track level lowered to 
provide the necessary headroom. Tunnels 
also provided problems, and where possible 
the ceilings have been raised or the track 
levels lowered; in one case the tops of 
tunnels have been removed to create cuttings 
spanned by road bridges. The increased 
speeds and heavier service which will be 
possible with electric traction have necessi- 
tated the strengthening of the track, including 
the digging out of clay, increasing the depth 
of ballast and improving the drainage, 
involving some 330,000 tons of ballast, and 
about 35 miles of drainage. 

To improve the facilities for moving traffic 
into and out of London Road Station, 
Manchester, the lines have been transposed. 
This, together with the proposed lengthening 
of platforms to accommodate the longer 
trains envisaged, necessitates the complete 
remodelling of the station and the track 
layout outside the station. 





Loading containers at Parkeston Quay for Rotterdam 


From the illustration opposite it will be 
apparent that she has not the lines of the 
ordinary cargo vessel, looking rather like a 
junior tanker. Her hull form and propeller 
design were determined after tank tests con- 
ducted at the National Physical Laboratory 
at Teddington. A further noticeable feature 
about her is the entire absence of lifting 
tackle, reliance being placed on the shore 
facilities at all the ports. It is anticipated 
that most of the cargo will be in railway con- 
tainers, of which forty-two of the largest class 
can be accommodated in the holds and ’tween 
decks. General cargo will also be carried, 
but it is hoped that as much as possible of 
this will be able to be housed in containers. 
How neatly these containers can be stowed 
will be seen in the illustration above. The 
principal dimensions of the “Isle of Ely ” 
are as follows :—Length overall 241ft 6in, 
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between perpendiculars 226ft; breadth, 
moulded, 37ft ; depth moulded to main deck, 
13ft 3in; to shelter deck, 27ft; tonnage, 
886-46 gross, 277-9 net. The single propeller 
supplied by Stones, of Deptford, is four- 
bladed and has a diameter of 9ft and a pitch 
of 7ft llin. This is driven by the main engine, 
which is by Ruston and Hornsby, Ltd., being 
of their type 8VOXM, delivering 1806 s.h.p., 
through a Modern Wheel Drive 2 : 1 with an 
oil-operated reverse reduction gearbox. The 
engine has eight cylinders, each having a 
bore of 17in and a stroke of 18in, with a 
piston speed of 1305ft per minute, and giving 


435 r.p.m. Marine diesel fuel is used, of 


which 42-24 tons can be carried, and the 
cylinders are cooled by fresh water, the tanks 
holding 22:6 tons, but there is arrangement 
for emergency sea-water cooling. Most of 
the auxiliary plant is electrically driven, and 
is supplied by three main generating sets, of 
which the engines were furnished by Ruston 
and Hornsby, Ltd., and the generators by 
Laurence Scott, each diesel-driven set having 
a capacity of 55kW at 220V direct current, all 
being arranged on flexible mountings. It is 
intended to use two sets at sea and one in 
port, two sets taking 80 per cent of the total 
load. The air compressors, two in number, 
are by Reavell and Co., Ltd., and deliver 
164 cubic feet of air per minute at 300 Ib per 
square inch pressure. There are two air 
receivers and one auxiliary one. Other 
engine-room auxiliaries are : lubricating oil 
and fuel oil purifiers by Sharples Centrifuges, 
Ltd., salt water circulating pump, general 
service pump, ballast pump, bilge pump, 
fresh water circulating pump, oily bilge 
pump, domestic salt and fresh water pumps, 
all by Drysdale and Co., Ltd., main engine 
lubricating oil pump and standby lubricat- 
ing oil pump by Stothert and Pitt, Ltd., 
fuel oil transfer pump by Mono Pumps, 
Ltd., main engine gearbox oil pump by 
Hamworthy Engineering, Ltd.; there 
is an oil-fired domestic boiler. The electrical 
installation throughout the vessel is by the 
Humber Electrical Engineering Company, 
Ltd. The engine-room is well arranged 
and efficiently ventilated. 

The maximum crane lift for loading the 
cargo is 30 tons, which is more than adequate 
for the type of cargo carried, but it might be 
mentioned that the heaviest articles can be 
accommodated on the train ferries operating 
between Harwich and the Continent. The 
two main holds have capacities of 23,945 
and 65,226 cubic feet respectively. The 
hatches have MacGregor patent water- 
tight steel covers of the single pull type, 
which can be rapidly opened or closed. The 
hatch covers are operated by a 5-ton elec- 
trically driven winch which is situated between 
Nos. | and 2 shelter deck hatches. The size 
of the hatches is such that all containers may 
be stowed on board, either by lowering direct 
on to the deck or tank top, or by “ drifting ” 
under the hatch coaming while still suspended 
from the crane hook. Both windlass and 
warping capstan are electrically driven, the 
former having been supplied by Emerson 
Walker, Ltd., and the latter by Thos. Reid 
and Sons, Ltd., who also supplied the 5-ton 
winch which has already been mentioned for 
operating the hatch covers. 

The vessel has been designed for a service 
speed of 134 knots, and to enable her to 
maintain her normal schedule when in ballast, 
or with variation in loading, ballast tanks with 
a capacity of 514-6 tons of water have been 
supplied. The general arrangement is such 
that accommodation for officers and crew, 
main engine-room, &c., are all located astern. 
On the boat deck are two 24ft aluminium 


alloy lifeboats fitted beneath gravity davits ; 
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S.S. ‘* Sheringham,’’ which has maintained for many years a cargo service between Harwich 
and Rotterdam 





M.V. *‘Isle of Ely,’’ the Eastern Region’s new vessel for continental freight service between 
Harwich and Rotterdam 





M.Y. ** Isle of Ely.’’ Engine-room, showing the main engine, a Ruston and Hornsby, type 8VOXM, 
delivering 1806 s.h.p. 
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there are also two inflatable life rafts having 
sufficient capacity to take the whole per- 
sonnel, officers and crew numbering twenty- 
two. The captain's quarters are roomy and 
comfortable and adjacent to the wheel house, 
which is equipped with the usual aids to 
navigation, including radar, echo sounding, 
electric log, and radio telephone. On the 
shelter deck are found accommodation for 
the second officers, pilot’s cabin and the 
officers’ mess, while on the main deck are the 
officers’ toilet and bathroom, the cabins of 
the chief and second and third engineers, the 
steward’s cook room, the crew’s mess, and 
the steering gear, which is of the electric- 
hydraulic type, supplied by Brown Brothers 
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and Co., Ltd. Officers and petty officers have 
single-berth cabins, while the rest of the crew 
are in two-berth cabins. 

On inspecting the vessel it was appreciated 
that she is a definite advance on former cargo 
vessels, embodying many improvements, 
while the fact that she is to maintain three 
sailings in each direction weekly is evidence 
that the use of containers is a real help in a 
quick turn round in port. “Isle of Eley” 
sailed on her maiden voyage on October 27 
and will henceforth operate the Rotterdam 
cargo service, and it is anticipated that her 
sister ship “* Colchester ” will begin to main- 
tain the Harwich-Antwerp sailings early in 
the new year. 


Electronic Simulator for Nuclear 
Reactor Power Plants 


N electronic simulator for nuclear reactor 

power plants has recently been ordered from 
Elliott Brothers (London), Ltd., by the Central 
Electricity Generating Board and is due to be 
delivered in July next. Initially it will be installed 
at Berkeley nuclear power station where it will 
be used in the training of reactor operators for 
present and future series of nuclear power 
stations. 

The equipment, which is known as the Elliott 
Nuclear Power Plant Simulator ND48]1, is 
designed to help in the training of personnel in 
reactor power plant operation under realistic 
conditions. and it will reproduce on suitable ins- 
truments the responses of an actual nuclear power 
plant to the operation of appropriate controls. At 
present the simulator is arranged to simulate a 
power plant having a graphite-moderated, gas- 
cooled, natural-uranium-fuelled reactor with 
multiple heat exchangers and using a dual pressure 
steamcycle. Output signals corresponding to plant 
variables are produced by an electronic analogue 
computer, which is of unit construction and is so 
arranged that if required it can be adapted to 
simulate other types of reactor. Alternatively, 
additional computing units, indicators, &c., can 
be connected to the computer to allow the study 
of nuclear power plant control problems. The 
quantities simulated are all represented by 
voltages in the range — 100V to + 100V dic. 
Accordingly, instruments on the desk and boiler 
panels take the form of appropriately scaled 
voltmeters and self-balancing potentiometers. 

The simulator consists of three parts: a 
contro! desk, a computer cabinet and two wall 
mounting boiler panels. The control desk is of 
similar shape and size to an actual reactor control 
desk and is made of wax polished teak. It is in 
the form of a console with a central horizontal 
writing surface provided with a plastic veneer, 
flanked by two wings with sloping sub panels on 
which control switches, &c., are fitted. Recorders, 
indicators and signal lamps are mounted on the 
faces of panels rising behind the writing sur- 
face and on both wings of the desk. The overall 
dimensions are approximately 4ft 6in high, 12ft 
wide and 4ft deep front to back. 

All the controls required for the operation of 
the plant and all the instruments except those 
referring to the steam and water side of the 
boilers are mounted on the desk. They include 
indicators and recorders showing control rod 
positions, reactor power level on linear and 
logarithmic scales, power deviation from a 
chosen value, doubling time, coolant flow and 
fuel element temperature, coolant inlet and 
outlet temperatures, moderator temperature and 
the generator loads. Amongst the controls are 
raise/lower switches controlling reactor shut-off 
rods and control rods, blower speed, turbine 
steam valves, and boiler feedwater valves. An 
emergency shut-down button, a reset trip button 
and a number of trip units operating on high 
flux, short doubling time, high fuel element 
temperature and so on are also provided. 

Certain controls are provided for the use of an 
instructor to enable disturbances to be intro- 


duced into the plant for training purposes. These 
controls can be used to vary the reactor excess k 
either gradually or in a sudden step, to effectively 
trip out one or both generators, to stop one 
blower, or to produce the effects of faults in the 
feedwater supply system. As they would not be 
available to an operator on a real plant, these 
controls are segregated on a small panel recessed 
into the end of the right-hand wing of the desk. 

Only passive computing elements are mounted 
in the desk, and the bulk of the computing ele- 
ments including more than seventy drift-corrected 
d.c. amplifiers and ten servo-multipliers, complete 
with power supply units and reference units, are 
contained in the computer cabinet. The cabinet 
is made of stove enamelled sheet steel and is 
approximately 7ft high, 6ft 6in wide and 2ft deep. 
It is built in three sections each provided with a 
cooling fan and is so designed that it can be 
extended if required at a later date by the addition 
of further cabinets of the class known as Elliott 
G-PAC (General Purpose Analogue Computer). 
The servo-multipliers are grouped in the centre 
section of the computer, and the dials and 
pointers showing their shaft positions are visible 
to provide a check on the operation of the com- 
duter in case of need. The centre section also 
carries a panel of preset controls by which 
certain of the plant parameters can be changed 
when it is desired to change the model of power 
plant simulated. It is also provided with certain 
other controls concerned with the running of the 
simulator, and a meter to monitor its operation. 
The total power consumption of the simulator is 
approximately 3-S5kW on a 230V 50 c/s single- 
phase supply. 

The two boiler panels carry only instruments 
referring to the steam and water sides of the 
boilers. The instruments on one show the con- 
ditions in any one of the “ good’ boilers Nos. 
1-5, while those on the other show the conditions 
in No. 6, the “ failing’ boiler. The quantities 
shown on each are the respective h.p. and I.p. 
steam pressures and temperatures, the boiler 
drum levels and the feedwater flows. 

The panels are arranged for wall mounting 
and are made of sheet steel on angle iron frame. 
The front of each is hinged to give access to the 
rear of the instruments and the electrical con- 
nections. Cables connecting the computer, the 
desk and the boiler panels are preformed and 
laid in a single floor duct running between them. 

The system represented by the simulator is a 
graphite-moderated, gas-cooled, natural-uranium- 
fuelled reactor, with six blowers and six heat 
exchangers supplying steam to two turbo-alter- 
nators working on a dual pressure cycle. 

Reactor Simulation —Complete circuits are 
provided to compute the reactor power output 
and temperatures taking into account shut-down 
rod and control rod positions, inherent excess k, 
six groups of delayed neutrons, heat transfer and 
temperature coefficient effects, and xenon 
poisoning. The simulator is provided with an 
automatic rescaling system to make it possible to 
carry out start up procedures covering more than 
seven decades from the full shut-down condition. 
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It operates on ranges of from 40W to S5kW, 
from 5kW to SMW and from SMW to SOOMW. 
About one second is taken for the rescaling process 
when the end of each range is reached. Provision 
has been made for a scaling factor of 1/100th to 
be introduced into the power term fed to the 
reactor temperature computing circuits while the 
computer is on its middle range. The tempera- 
ture computing circuits can thus be brought into 
operation in the middle range, and warming up 
begins at SkW. 

The reactor kinetics circuits are arranged so 
that a variable neutron source term can be intro- 
duced during start up, and a suitable control is 
provided for the operator. Normally, the source 
is effective on the lowest range only, being attenu- 
ated 100 times when the computer changes over 
to the middle range and disconnected on the high 
range. It can, however, be used with effectively 
100,000 times it normal value in starting up the 
reactor directly on the high range by operating a 
“ Rapid Start-up ” switch to reconnect it. 

Alternatively, the simulator can be set on the 
high range and initial conditions of power, 
temperatures and delayed neutron populations 
set into the computing circuits. 

Simulation of the Boilers and Turbo-Generators. 

—Circuits are provided to compute the heat 
transfer and temperatures in the h.p. and Lp. 
economisers, evaporators and superheaters of the 
boilers and the corresponding pressures, satura- 
tion temperatures and rates of evaporation. 
Further circuits determine the h.p. and Lp. 
drum water levels on the five “* good ’’ boilers 
and the sixth * failing *’ boiler. Simulated steam 
dumping valves are provided to dispose of steam 
generated in excess of the amount which can be 
used in the turbines, either because it exceeds their 
ratings or because the electrical load has been 
disconnected : in the real plant, this steam will 
either be condensed in a dump condenser or be 
blown off to atmosphere through safety valves, 
but the simulation will serve for either. As there 
is no direct indication of the dumping of steam, 
a pair of signal lamps are provided on the 
instructors panel to give warning when it happens. 

The turbo-generators are simulated by circuits 
in which the steam flows are determined by the 
h.p. and I.p. steam valve openings and the boiler 
pressures. Generator loads are then estimated 
from the total heat delivered by the steam to each 
turbine multiplied by an efficiency factor. When 
either generator is tripped, the corresponding 
steam valve closes immediately and the load 
falls to zero. The boiler pressures will then rise 
and unless the other generator can absorb the 
extra steam or the reactor power is reduced, 
the dumping valves will open. 

The effects of the various fault conditions 
which can be initiated by the instructor are 
produced by introducing appropriate changes in 
the computing circuits. Thus when the sixth 
blower is caused to fail or the corresponding 
boiler is shut down, the simulated flow through 
the reactor is reduced to five-sixths of its former 
value, the steam flows are correspondingly 
reduced, and the pressures and temperatures in 
the shut-down boiler slowly fall 

Under normal running conditions, the feed- 
water supplies to the boilers are controlled by a 
simulated automatic control system, but the 
instructor is provided with the means of causing 
the regulator valves on the h.p. and Ip. sections 
of Boiler No. 6 to jam shut or fully open, or the 
failure of the h.p. or Lp. feedwater supplies to 
all the boilers. When such a fault occurs, the 
feedwater flow and drum level indicators show 
the appropriate changes and the operator is 
required to take action. This he can do by 
isolating the faulty sections of the plant and 
turning on manually controlled emergency 
supplies to replace the normal feeds. 

The equipment is not restricted to certain 
programmes of operation and it can show the 
differing relations of simulated quantities under 
various conditions of dynamic operation. Day-to- 
day changes in the plant parameters to modify 
the simulator to represent, for example, any of 
the reactor power plants now being built, can be 
made quickly by means of the preset potentio- 
meters on the computer cabinet. Major changes 
to cause it to represent, say, a fast reactor or one 
with a different fuel or moderator can be made 
by changing component values in the computing 
circuits. 
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Universal Slabbing Mill at Margam 

THE installation of a new universal slabbing 
mill at the Abbey Works of The Steel Company 
of Wales has been completed in the record time 
of twelve and a half days. Production rolling 
started last Saturday on the mill which will 
eventually increase the slab rolling output of 
the works from 48,000 tons to 60,000 tons a 
week. The change-over from the old slabbing 
mill to the new universal mill was carefully 
planned, the conclusion being reached that it 
could be completed in fourteen days.  Dis- 
mantling of the old mill began on November 17 
and was completed in two days, during which 
time 1374 tons of equipment were moved : 
installation of the new universal mill involved 
the erection of 2375 tons of equipment. Alto- 
gether, 1000 men, working in three shifts, were 
engaged in the operation. They were carefully 
briefed for the task by the use of scale models of 
both the old and new mills. 

The new universal mill has been built by Davy 
and United Engineering Company, Ltd. It was 
designed to use the existing foundations, though 
a big block of concrete had to be removed to 
receive the large soleplate needed to support 
the vertical edger mill. 
head room in the existing building a conven- 
tional universal mill could not be considered. 
In that now installed, the drive to the vertical 
rolls is through a specially designed gearbox 
mounted above the mill, the final drive to the 
rolls being by 10ft long vertical spindles. 


International Convention and 
Exhibition on Transistors, 1959 


Next year, from May 21! to 27, the Institution 
of Electrical Engineers will hold an international 
convention on transistors and associated semi- 
conductor devices, at Earls Court, London. 
Simultaneously and in the same building there 
will be an international scientific exhibition, the 
first of its kind devoted entirely to these semi- 
conductor devices. This combined event, 
organised by the I.E.E., is expected to be the 
most comprehensive meeting yet held on tran- 
sistors and allied developments. All the major 
industrial countries, including the U.S.A. and 
the U.S.S.R., are to be represented, and it is 
anticipated that at least 2000 experts will take 
part. 

The opening lectures at the convention are to 
be given, very appropriately, by three Americans, 
Dr. W. B. Shockley, Dr. Brattain and Professor 
J. Bardeen, who invented the transistor and for 
their work received the 1956 Nobel prize for 
Physics. The convention proceedings will be 
divided into twenty-three sessions, of which 
twelve will be general and eleven specialist. 
After the opening session, which will be con- 
cerned with world trends in transistors and 
associated semi-conductor devices, subsequent 
sessions will cover materials, basic theory, 
characteristics and their measurement, transistors 
as a circuit element, technology, design and 
manufacture, and applications 

More than thirty lectures will be given by 
invited speakers of international standing and 
the total number of papers to be submitted for 
discussion at the convention is likely to exceed 
200. It is proposed to publish the text of the 
papers and the discussions subsequently in a 
special supplement to Part B of the Proceedings 
of the Institution of Electrical Engineers. 

The exhibition will be essentially scientific in 
character and is not intended for the general 
public. Admission will be by ticket only and 
distribution of tickets is to be on a broad and 
generous basis to attract all those who might be 
interested, including students at, and above, 
sixth form level. 

To cover all the technical aspects of transistors 
and semi-conductor devices and their application, 
the exhibition will be divided broadly into three 
sections corresponding to the general divisions 


Because of the lack of 


of subject matter of the convention The first 
section will cover semi-conductors and will be 


open to firms manufacturing transistors and 
other semi-conductor devices and materials. 
The second section will cover semi-conductor 


applications and associated components, and will 
be open to firms making equipment using tran- 
sistors and firms supplying specialised com- 
ponents for use in “ transistorised “* equipment. 
The third section will be confined to research 
exhibits from industrial laboratories, universities 
and government laboratories. 

The International Transistor Exhibition is 
being organised on behalf of the 1.E.E. by Indus- 
trial and Trade Fairs, Ltd., Drury House, 
Russell Street, London, W.C.2. The convention 
itself is being organised by the Radio and Tele- 
communications Section of the Institution of 
Electrical Engineers, Savoy Place, London, 
W.C.2 


London Travel Problems 


THe Minister of Transport and Civil Aviation, 
Mr. Harold Watkinson, has announced the 
setting up of a new body, the London Travel 
Committee, to take action on the problems of 
overcrowded public transport and congested 
roads at peak hours. 

This committee, while carrying on the cam- 
paign to stagger working hours, will also initiate 
measures to ease congestion on the roads leading 
into and out of Central London. 

The chairman is Mr. Alex Samuels (already 
chairman of the London and Home Counties 
Traffic Advisory Committee) and the eighteen 
members who have accepted individual invita- 
tions to serve include local authority leaders, 
trade unionists, employers, transport operators 
and police and traffic experts. One of them, Mr. 
C. E. Hollinghurst, of the Ministry of Transport 
and Civil Aviation, is a professional engineer. 

Terms of Reference.—The tasks of the new 
committee are set out in its terms of reference. 
They are : 

(1) To consider and set in train where practic- 
able further measures, including staggering of 
working hours, to relieve congestion at the peak 
periods on: (a) roads within and leading into 
and out of Central London : (+) services to and 
from Central London provided by London 
Transport and British Railways. 

(2) To review changes in the daytime popula- 
tion of Central London, particularly those arising 
from the erection of new buildings, and proposals 
for changes in transport facilities, and to 
endeavour to avoid any consequent increase of 
crush hour congestion. 

(3) To seek the co-operation of other bodies 
concerned and of the public generally in pursuing 
these objects. 


(4) To recommend to the Minister of Trans- 
port and Civil Aviation and to the British Trans- 
port Commission and London Transport Execu- 
tive aS may be appropriate, any measures to 
further these objects which the committee con- 


sider desirable but are themselves unable to 
initiate. 
(5) To report progress to the Minister of 


rransport and Civil Aviation at least once a year 
ind to make interim reports as needed. 

The London Travel Committee will absorb as 
part of its task the work of the former * Crush 
Hour ** Committee (the Committee for Staggering 
of Working hours in Central London), appointed 
in 1956, whose two-year term of life expired on 
November 25 


1160 H.P. Main Line Diesel-Electric 
Locomotive 


THE Eastern Region of British Railways has 
put into service the first five of twenty 1160 h.p. 
diesel-electric locomotives being built for use on 
the Great Northern suburban lines by the 
Birmingham Railway Carriage and Wagon 
Company, Ltd. These type 2, B,-B, locomo- 
tives are intended for both freight and passenger 
services, and one is illustrated on this page. 

They have an all-up weight of 74 tons, which 
is evenly distributed over the four axles, and are 
designed for a maximum service speed of 75 
m.p.h. The maximum tractive effort is 42,000 Ib 
and the continuous tractive effort is 30,000 Ib 
at 1] m.p.h. 

The power equipment of the locomotive com- 
prises a pressure-charged six-cylinder Sulzer 
diesel engine which develops 1160 b.h.p. at 
750 r.p.m. This engine is directly coupled to a 
ten-pole, single-bearing Crompton Parkinson 
generator of 757kW, 1720A fitted with adjustable 
brushgear which can be turned to the most con- 
venient servicing position. A Stone-Vapor oil- 
fired boiler in an enclosure at one end of the 
engine compartment supplies steam for train 
heating purposes. 

The bodyside framework of the locomotive 
comprises a welded assembly of ‘1° section 
diagonal and vertical members arranged to form 
a deep girder. Two radiators for engine cooling 
purposes are set in the side of the body at one 
end, and cowling on the inside forms an enclosure 
with a roof-mounted axial fan. Full access to the 
power equipment is given by removable side panels 
and the roof of the main compartment is a 
completely detachable unit. The locomotive is 
carried on equalising beam bogies with swing 
bolsters sprung on elliptical springs. Brake 
equipment supplied by Davies and Metcalfe, 
Ltd., provides air braking on the locomotive 
and vacuum braking for the train 





One of twenty 1160 h.p. diesel-electric locomotives for service on the Great Northern suburban lines of 
the Eastern Region of British Railways 
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Turbo-Prop Hanger Testing 


A NEW twin cell test bed capable of testing 
turbo-prop engines of 10,000 e.s.h.p. with 
propellers of 20ft diameter, has been opened by 
B.O.A.C. at the Nantgarw test site of its repair 
factories at Treforest, South Wales 

The test bed is being used for testing the 
Bristol ** Proteus *’ 705 engines of the Corpora- 


tion’s fifteen Bristol “ Britannia” 102s and 
the “‘ Proteus’ 755 engines of its eighteen 
** Britannia ”’ 312s. 


In designing the internal shape of the engine 
cells consideration had to be given to the possi- 
bility of vibration problems being caused by 
propeller excitation due to tip clearance with 


\ ‘* Proteus *’ installed on the test plant : 


shape Air 


also 


surrounding § cell 
pressure difference 
Following investigation of 
shapes, the classical 
diameter of 28ft, 


4it, 


respect to the 
re-circulation due to 
presented problems 
a number of different 
circular test section, with a 
giving a propeller tip clearance of 
decided upon 

The aerodynamic shape of the test section was 
specified by B.O.A.C. and it was constructed by 
British Reinforced Concrete in &in thick pre- 
stressed concrete, which was cast in situ and 
post-tensioned. An overall compression loading 
has been the aim, to reduce fatigue stress due to 


Was 


vibration 

All the test equipment designed to 
B.O.A.C.’s specification by Heenan and Froude, 
Ltd., who supplied the equipment and 
were responsible for its installation. In designing 
the structure for supporting the engine on test 
one of the main objectives was to present as little 
obstruction to air flow as possible, but the 
engine had to be readily accessible when idling. 
This was achieved by carrying the engine on top 
of a central streamlined steel column This 
column, in conjunction with its steel underframe, 
will take the full torque, weight and thrust of the 
power unit. It is also arranged so that torque 
reaction measuring equipment can be 
later if necessary. At each side of the column 
just below the engine are “* swept back ”’ service 
ducts extending to the cell walls. These also act 
as engine access platforms from the control 
room and cell floor 

The handrailing along each side of these ducts 
is electrically operated and made to rise with the 
opening of the control room door. When the 


Was 


also 


added 





notice 
diameter of the front of the engine 
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engine is ready to run the handrailing can be made 
to recede into the leading and trailing edges of the 
ducts by operating a push button on the control 
panel. Thus the handrailing does not interfere 
with the airflow 

For propeller handling a hydraulically-oper- 
ated platform is provided forward of the test 
stand. This stand has to be retracted to floor 
level before the engine is started. An electrical 
interlock prevents the engine from starting until 
the platform is fully down. 

The control room is alongside the cell and has 
an observation window just above and a little 
towards the rear of the engine. Around the 
window is built the main control panel and this 
instrumentation, controls, indi- 
cator lamps and starting 
and switch panels. 

The throttle contro! 
for the ** Proteus”’ is the 
Ultra electric type simi- 
lar to that installed in 
“ Britannia’ aircraft 
An_ alternative hand- 
operated mechanical 
system is also included 
comprising levers, 
brackets and push/pull 
tubes. 

For silencing the test 
bed, the Cullum Pier and 
Panel system has been 
used in the air intake 
and exhaust, with a 
Cullum Detuner for the 
turbine exhaust. 

On the civil engineer- 
ing side, the site required 
acompletely new in- 
stallation of all services, 
and was not merely an 
extension to the existing 
facilities at Nantgarw 
In the final design (a 
reinforced concrete 
frame and brick panel 
construction) the cells 
were each made in three 
separate sections with 
separate foundations, 
and the workshop 
between is also com- 
pletely independent of 
the cells. The test 
sections are on founda- 
tions of solid concrete 
8ft deep. The walls are 
mainly 14in reinforced 
brickwork except at the 
working section, where they are 1 8in thick. 

Construction of the test bed was started in 
March, 1957, and the first cell was completed and 
ready for use in March, 1958 

The main civil engineering contractors were 
W. C. French and Co., Ltd 


houses engine 


the deceptively small 


Screw Plugs 

THe firm of Expanded Plugs, Ltd., 9-10, 
College Hill, London, E.C.4, is now marketing 
in this country a range of screw anchors or plugs 
for fixing screws into masonry, concrete, &c 
These ** Expandet ”’ plugs are made of a specially 
developed plastic material which is stated to be 
unaffected by acids, oils or chemicals. 

The plugs have corrugations along their sides 
which, in addition to facilitating driving into a 
hole of the prescribed size, also provide a firm grip 
to prevent initial turning in the hole when driving 
a screw. The central holes in the plugs are 
formed with Y-shaped parallel grooves 
spaced evenly down their length. When a screw 
is driven down a plug it cuts into the thick wall 
sections between the grooves and at the same 
time expands the plug to fix it firmly in the 
masonry. The nature of the plastic material ts 
such that when a plug is being driven into a 
close-fitting hole hammer blows do not splay or 
fray the end 

The plugs are made in eight sizes covering 
wood screws from No. 1 to No. 18 and coach 
screws up to tin. One size of plug covers two 
or three sizes of screw, each size in a range 
being made in a distinctive colour and supplied 
in a compact dispenser such as that illustrated on 
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Expanding plugs of plastic material for fixing screws 

in masonry. The piugs are supplied in dispensers, 

as illustrated, and one size is suitable for two or 
three sizes of screw 


this page. With this form of colour identifica- 
tion and dispenser storage, large users of the 
plugs can select the required sizes from stock 
without need for check gauging or measurement. 


Extensible Safety Ladders 
We illustrate the use of a new form of 
extensible safety ladder, which is made 
by Tubewrights, Ltd., 25, Buckingham Gate, 
London, S.W.1. The ladders are made in any 
lengths in multiples of Ift; the standard length, 
which is 20ft, weighs 1 cwt, whilst the maximum 
length for practical purposes is 100ft. The gal- 
vanised tubular steel ladder rungs are 12in 
apart, and individual ladder sections are fitted 
with shackles for attaching to other sections so 
that there is no variation in the rung spacing. 
Each rung is supported at its corners from the 
one above by galvanised steel wire ropes fixed to 
eyelets threaded’ over the rungs, and the break- 
ing strain of each rope is stated to be I} tons. 
The ladder is square in plan, and measures 2ft 
each way. Init every rung is open on alternate 
sides to facilitate exit or entry at different 
levels if required. A ladder of this construction 
can be stowed in quite a small space as each 20ft 
section closes to a height of only 16in. 





Tubular steel extensible safety ladder with wire rope 
suspension 
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Industrial and Labour Notes 


Changes in Wage Rates 

The changes in wage rates reported to 
the Ministry of Labour as becoming effective 
during October resulted in an aggregate 
increase of approximately £1,091,000 in the 
weekly full-time wages of 3,542,000 work- 
people, and in a decrease aggregating 
£20,000 for 188,000 workpeople. The 
decreases, which operated under sliding-scale 
arrangements based on the official index of 
retail prices, affected mainly operatives 
employed in furniture making and carpet 
manufacture. 

The principal increases in October affected 
workpeople employed in the engineering and 
allied industries, and shipbuilding and ship 
repairing. Others who received increases 
were those employed in company-owned 
omnibus undertakings, municipal tramway, 
trolleybus and omnibus undertakings, and 
in the manufacture of heavy chemicals. In 
the engineering and allied industries, follow- 
ing the recent wage settlement, there were 
increases for male workers, including 
engineering workers in Government indus- 
trial establishments, of 7s. 4d. a week for 
skilled grades, 6s. 8d. for the intermediate 
grades, and 6s. for unskilled grades. Similar 
increases were made in the shipbuilding and 
ship-repairing industry. For women, the 
general increase was 5s. 6d. a week with 
small occupational variations in shipbuilding 
and ship repairing. The company-owned 
and municipal bus and tramway undertakings 
awarded an increase of 7s. a week, with 
certain improvements in the additional rates 
payable to maintenance workers engaged 
on permanent night work. For process 


workers employed in the manufacture of 


heavy chemicals and chemical fertilisers, the 
increases were I}d. and Id. an hour for 
men and women respectively, and for those 
employed in the chemical manufacturing 
side of the plastics industry there were 
increases of 14d. and Id. an hour. 


Human Relations in the Smaller Firm 


One of the papers read at the British 
Institute of Management's annual conference 
at Brighton last week-end was entitled 
** Advisory Services in the Smaller Firm.” 
It was prepared by the Mr. G. L. Page, who 
is the managing director of the National 
Union of Manufacturers’ Advisory Service. 

In his paper, Mr. Page had something to 
say about human relations in smaller firms. 
He emphasised that the importance of wise 
and enlightened policies of human relations 
in industry was now much better understood 
than it was a generation or so ago. But, he 
added, human relations were in the nature of 
things two-sided and however much senti- 
ment might be poured out in attempts to 
obliterate the distinction, the fact was that 
employers and employed did, and always 
would, see a common situation from a 
different standpoint and react in different 
ways. There was nothing unhealthy in that, 
Mr. Page continued, provided the bond of 
goodwill and the strength of the communica- 
tions between both sides was sufficient to 
induce each to make the exercise in imagina- 
tion which was necessary to enable each to 
see and appreciate the standpoint of the other. 
In the course of the year, in this enlightened 
day and age, Mr. Page remarked, there had 
been seen some woeful examples of large- 
scale industrial conflicts in which masses of 
workers had not only been prepared to 
inflict great hardship and inconvenience 


upon the general public, but had done 
grievous injury to the organisations upon 
which their livelihood and security depended. 

The causes of those disturbing social 
phenomena, Mr. Page continued, remained 
something of a mystery, but when one was 
on the point of despair about achieving 
a sane and balanced harmony in industrial! 
relations, one could take heart from the 
knowledge that millions of workpeople had 
never felt it necessary to resort to the strike 
weapon in pursuit of what they regarded 
as their legitimate aims. The smaller firms, 
he claimed, were especially favoured in that 
respect, for the very smallness of their 
organisation not only inhibited the dema- 
gogic and disruptive activities of an ambitious 
minority, but engendered a strong sense of 
identity of interests between management 
and men, and enabled such issues as arose 
to be resolved before they could be magnified 
out of all proportion to their real importance. 


Home and Overseas Investment 


In the November issue of Bulletin for 
Industry, which is prepared by the Treasury, 
there are some details about investment at 
home and overseas since 1953. The rate of 
both classes of investment, it is pointed out, 
has risen sharply in value in the past five 
years. In 1957, for example, it was 52 per 
cent above 1953, and, in the first half of this 
year, the rise continued. Investment’s share 
of the gross national product has also 
increased appreciably, from 18 per cent in 
1953 to 21 per cent in 1957, and, the Bulletin 
says, the indications are that there was a 
further gain in the first six months of this 
year. 

At home, the volume of gross fixed invest- 
ment rose by 25 per cent between 1953 and 


1957, though the increase slackened from 
1955. Investment in “* productive” assets 
rose faster than the total; in plant and 


machinery it went up by 29 per cent; in 
vehicles, ships and aircraft by 44 per cent, 
and in new buildings (other than houses) by 
47 per cent. By contrast, house building fell 
by Il per cent. These trends, it is stated, 
have persisted this year. Comparing the 
first halves of 1957 and 1958, total gross 
fixed investment was up 3 per cent. House 
building was 9 per cent lower, but the 
volume of expenditure on plant and machin- 
ery was up by 4 per cent and so was ** non- 
housing’ construction. There was an 
increase for vehicles, ships and aircraft of 
16 per cent, partly because of the abnormally 
low expenditure on vehicles in early 1957 on 
account of petrol rationing. Capital expen- 
diture by manufacturing industry—about a 
quarter of the total—was 3 per cent lower. 
Most of the main groups showed increases, 
notably food, drink and tobacco, paper and 
printing, and engineering, shipbuilding and 
metals, but spending by the motor-car 
industry was “heavily down.” But, the 
Bulletin continues, the fall in manufacturing 
was more than offset by increased investment 
in the distributive trades. The last inquiry 
into manufacturers’ intentions suggested that 
outlays next year might be lower than this 
year, but most of the returns were completed 
before the recent relaxation measures were 
announced. Public investment, it will be 
remembered, is being increased to a level in 
1959-60 some £125 million to £150 million 
above the 1957-58 figure of £1,425 million. 
About overseas investment, the Bulletin 
says that the biggest and steadiest element 


since 1953 has been the outflow of long-term 
capital apart from inter-Government capital 
transactions. This averaged about £200 mil- 
lion a year between 1954 and the first half of 
1958 ; the lowest figure was £130 million in 
1955 and the highest £280 million in 1957. 
Over the period, the Bulletin states, the total 
of long-term overseas investment amounted 
to £976 million. 


Iron and Steel Scrap 


In the House of Commons, on Tues- 
day, the Paymaster-General, Mr. Reginald 
Maudling, announced that the export of iron 
and steel scrap would be freed from control 
for the next two months. That would be 
effected by an ** open general licence “ to be 
issued by the Board of Trade to-day 
(December 5). Mr. Maudling added that 
there were two exceptions, namely, scrap 
derived from armaments and scrap at an 
f.o.b. value exceeding £25 a ton. The latter, 
he said, was a substantial margin above the 
current market price for common scrap ; 
specific licences would be granted for people 
who wanted to export scrap of a higher value 
than £25 a ton. During the two-month 
period of the open general licence the situa- 
tion would be reviewed and a decision taken 
as to how to “ carry on from there.” 

Mr. Maudling’s statement was made 
during an adjournment debate in which the 
subject of scrap exports was raised by Sir 
Peter Roberts. Sir Peter said that the 
export of iron and steel scrap from this 
country had been prevented by very rigid 
licensing controls. He did not advocate 
doing away with the licensing system entirely, 
but he felt the time had come when there 
should be a re-appraisal of the situation. 
During August and September, Sir Peter 
said, the export of about 400,000 tons of iron 
and steel scrap was permitted and slightly 
more during October and November. All 
applications for licences had to be against 
firm orders from overseas. Despite that, he 
understood that export orders for about 
1,500,000 tons of scrap were not allowed 
owing to licences not being made available. 


Lloyd’s Statistical Tables 


The 1958 Statistical Tables issued by 
Lloyd’s Register of Shipping show _ that, 
compared with 1957, the total of the world’s 
fleets increased by 7,788,000 tons to 
118,034,000 tons. A large increase in the 
Liberian fleet has raised it to third position, 
while for a similar reason the Japanese fleet 
is almost at pre-war level and occupies fifth 
place. Most of the post-war built tonnage is 
in the 10,000 to 15,000 tons group, of which 
74 per cent are oil tankers. Since 1957, the 
world total of oil tankers has risen by 
3,652,000 tons to 33,590,000 tons, and repre- 
sents 28-5 per cent of the world tonnage. 
Nearly half the increase was registered in 
Liberia, which now has the second largest 
oil tanker fleet, closely followed by Norway. 
More than half of the new tonnage is fitted 
with diesel machinery, which now powers 
46,126,000 tons of shipping. A _ further 
decrease is recorded in the total of coal- 
burning steamships, which now stands at 
8,198,000 tons. The table summarising ships 
launched 1924 to 1957 shows that in 1957 
Germany approached Great Britain’s total, 
while Japan greatly exceeded it. At the end 
of June, 1958, 50,147,000 tons gross of ships 
were Classified with Lloyd’s Register. 
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Industrial Development 


in India 


BY OUR INDIAN CORRESPONDENT 
India’s Second Five-year Plan is industry-oriented : of the 
total outlay of Rs. 4800 crores* in the public sector, about 


Rs. 900 crores will be invested in industry, 
In addition, there 


Rs. 200 crores on small-scale industries. 


will be an investment of over Rs. 2400 crores in the private 
sector, mostly in industry, so that the total investment 
during the period 1956-61 will be of the order of Rs. 3000 
This article surveys 


crores, or Rs. 600 crores per year. 
the progress during the post-Independence 


and discusses the plans now being made for further expan- 
Illustrated alongside is the placing of reinforcement 
for the foundations of coke oven batteries at Durgapur 


sion. 


steel works. 


HE central objective of India’s First Five- 

Year Plan (THE ENGINEER, January 23, 1953) 
was to strengthen the economy at the base and, 
in the words of Mr. Nehru, “ to impart to it a 
measure of strength and stability.” This objec- 
tive has been substantially achieved and in some 
cases the targets contemplated have been 
exceeded. Taking the period of the Plan as a 
whole, (March 1951 to 1956), the total produc- 
tion of capital goods increased by about 70 per 
cent and that of intermediate goods, mainly 
industrial raw materials, by about 34 per cent 
Similarly the production of consumer goods 
went up by 34 per cent. Taking into considera- 
tion the varying weights assigned to these three 
groups of industries in the index of industrial 
production (capital goods, 7°64; intermediate 
goods, 43-81; consumer goods, 48-73) the 
overall increase in industrial production in the 
First Plan period amounted to 38.per cent. For 
the decade 1947-57, the increase in production 
works out at more than 60 per cent and can be 
said to have averaged about 6 per cent every 
year. The index of production in 1957 was 137: 1 
(1951100) and in 1956, 132-6. The rate of 
annual increase has tended to slow down some- 
what during the last two years owing to diffi- 
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Table I. During the decade 1947-57, the pro- 
duction of coal went up from 30,000,000 to 
42,700,000 tons ; steel, from 850,000 to 1,340,000 
tons ; textiles, from 3760 million to 5300 million 
yards; cement, from 1,400,000 to 5,500,000 tons; 
transformers, from 32,000kVA to 1,185,000kVA; 
and electricity from 4,073 million kWh to 
10,830 million kWh. Production of other 
industrial items is given in Table IL. 

To this increase in industrial output, the 
growth of new important industries in the engin- 
eering and chemical fields has made a significant 
contribution. After 1947, several new products 
e.g. typewriters, cycles, sewing machines, alter- 
nators, &c., were manufactured for the first time 
in the country, and a number of new and import- 
ant industries like petroleum refining, ship- 
building, aircraft manufacture, railway wagons, 
cables and machine tools, ammonium chloride 
and DDT were established. The output of 
machinery of all kinds in 1957 is estimated at 
Rs. 35 crores. In 1947, the production in this 
field was negligible. A number of new plants 
have come into existence during this period—the 
Chittaranjan and Telco locomotive factories in 
West Bengal and Bihar, the Sindri fertiliser 
factory in Bihar, oil refineries in Bombay and 


rape I—Jndex Numbers of Industrial Production, 1951-57 (1951 = 100) 
Items 1952 19583 1954 1955 | 1956 1957 
1. General index 104 106 113 122 133 137 
2. Coal 106 104 107 it} 115 127 
3}. Iron ore 106 100 108 117 126 126 
4. Finished steel 102 95 115 117 124 125 
5. Pig iron 102 97 107 104 107 105 
6. Cement 11 118 138 140 154 175 
7. Ceramics 106 108 118 127 156 172 
8. Cotton textiles 102 109 109 109 115 110 
9. Jute textiles 108 101 107 119 127 120 
10. Tyres 102 112 126 138 151 170 
11. Non-ferrous metals 81 85 126 124 125 152 
12. Automobiles 69 62 65 104 144 143 
Source : Directorate of Industrial Statistics 
TasBLe Il—Production of Selected Industries, 1947-57 

lten Unit 1947 1982 1957 

1. Coal Million tons 30 36:2 42-5 

2. Iron ore Million tons 3-9 3-9 4°6 

3. Sugar Million tons 11 1-5 2-0 

4. Cotton textiles 
Yarn Million pounds 1,330 1.460 1.780 
Cloth Million yards 760 4.570 5.310 
5. Jute textiles 

Hessian Thousand tons NA 312 420 
Sacking Thousand tons N.A 612 §52 
6. Sulphuric acid Tons 60,000 96.000 195,000 
7. Caustic soda Tons 3,000 17,000 42,000 

8. Cement Million tons 1-4 3-5 5-6 
9. Finished stee Miition tons 0-850 1-090 1-340 
10. All machinery Rs. crores Nil 18 35 
11. Diese! engines Numbers 700 4.250 18.900 
2. Electric motors Horsepowe 38.000 157,000 469,000 
13. Transformers kVA 32,000 214,000 1,250,000 
14. Electric fans Numbers 160,000 195,000 §24,000 
15. Bicycles Numbers 49,000 197,000 800.000 
16. Automobiles Numbers Nil 16,200 33,500 

Source Directorate of Industrial Statistics 





culties of foreign exchange, &c., but is expected 

to exceed 6 per cent in 1958. Index numbers for 

some important industrial products are given in 
: . . Rs. | crore= £750,000 


Andhra, the railway integrated coach factory at 
Perambur in Madras, the expansion of Hindus- 
than shipyard at Visakhapatnam, machine tool 
works in Mysore, and the entire Damodar 
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Valley power and irrigation network in Bihar. 
These new industrial plants have given rise to 
new townships and to increased urbanisation. 
It is estimated that the rate of growth of urban 
population in India is two and a half times the 
national rate of population growth (which is 
about 1-5 per cent compounded annually). 


SMALL-SCALE INDUSTRIES 

Small-scale industries have always occupied an 
important place in the industrial programme of 
India and in the Second Plan their scope has been 
increased further in order to enable them meet 
the growing demand for consumer goods conse- 
quent on large-scale industrial expansion. In 
the Plan, there is a provision for Rs. 200 crores 
under small industries, over six times the outlay 
in the First Plan. The breakdown is as follows : 
handloom, Rs. 60 crores; khadi and village 
industries (that is, without power), Rs. 55 crores ; 
small-scale industries, Rs. 61 crores; handi- 
crafts and other general schemes, Rs. 24 crores. 
A Small-Scale Industries board has been set up, 
which provides financial assistance to industries 
in the form of rehabilitation and modernisation 
loans, helps them in the procurement of raw 
materials and also provides technical guidance 
through technical institutes established in almost 
all the important townships. 

An interesting point about the development of 
engineering and chemical industries is that, with 
the exception of a few experts here and there, 
these industries are entirely manned and operated 
by Indian technicians. Another significant point 
is that very few industries—and none at all 
among the major ones—were established without 
active and continuous technical assistance from 
foreign experts and, in a number of instances, 
without foreign financial participation as well. 
The Tata steel works in Jamshedpur, for instance, 
is operated entirely by the Indian staff but the 
works expansion programme is under the 
direction of Kaisers Inc., the American steel 
experts. Similarly, the Bokaro thermal power 
station of Damodar Valley Corporation was 
designed and built by the Kuljean Corporation 
of America and then handed over to the Cor- 
poration’s Indian staff for operation. When, 
however, the station had to be expanded by the 
addition of a set of 75MW, the consultants had 
to be re-invited for designing the extension and 
supervising construction. None of the major 
Government industrial plants from Sindri (which 
was designed and built by British technicians) to 
the heavy electrical plant at Bhopal (which has 
A.E.IL. for its consultants) have been designed by 
Indian engineers without assistance from outside. 
A number of smaller plants, however, have been 
designed and constructed by Indians without 
foreign help ; a score of Indian consulting firms 
are currently in business advising small-scale 
enterprises on technical and economic matters. 
Another significant feature is the growth of 
Japanese consulting firms who, with or without 
local representatives, have entered the field of 
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Fig. 1—Indian Aluminium Company’s plant at Muri, Bihar 


technical consultation and appear to be more 
successful than their counterparts from the West 


HEAVY INDUSTRIES 


Development in the field of industry has mani- 
fested itself in an upward trend of the country’s 
foreign trade. During the last decade, the value 
of total trade has expanded by almost 100 per 
cent, from about Rs. 750 crores in 1947 to nearly 
Rs. 1500 crores in 1957. The break-up of 
imports since 1951-52 by categories (i) consumer 
goods, (ii) producer goods, and (iii) capital goods 
is as given in Table ILI. The table shows a gradual 
Trend of Impor 


TABLe Il 


1952-53 
- 
Consumer goods 256 
Producer goods 313 
Capital goods 102 
671 
Source 


decline in the imports of consumer goods from 
Rs. 256 crores in 1951-52 to Rs. 149 crores 
last year, and an increase in capital goods imports 
from about Rs. 100 crores to Rs. 250 crores 
that is, an increase of 150 per cent in four years. 
This policy is a result of the decision to reduce 
the burden of consumer goods on the country’s 
balance of trade and accelerate industrial develop- 
ment by increasing imports of capital and pro- 
ducer goods. Although the pattern of imports 
has altered over the years, that of exports has 
not changed overmuch. The export of engineer- 
ing goods remains more or less stationary at 
about Rs. 4 crores, despite concentrated efforts 
of the Government-sponsored promotion 
councils to step it up. Engineering items 
exported are mainly sewing machines, fans, 
pumps and motors, and a few diesel engines to 
countries in West Asia and East Africa. 
Statistics, either of production or trade, do 
not, however, give the full picture of the effort 
India is putting into her industrial expansion. 
A good deal of the capital investment under the 
Second Plan is now in the pipeline and it will be 
a few years before it materialises in the form of 
output statistics in official publications. The 
industrial base of India cannot really be secured 
without an adequate iron and steel manufacturing 
capacity and a heavy engineering industry. The 
foundation of these two industries is being 
currently laid with the setting up of three new 
steel plants in the public sector and a heavy 
machinery project at Ranchi with Russian aid. 
The three steel projects at Rourkela, Bhilai and 
Durgapur have been undertaken with technical 


and financial aid of West Germany, Soviet Russia 
and Great Britain respectively. The heavy 
engineering project, now awaiting sanction, will 
be set up with Russian help. A brief description 
of these is given below. 

In January this year, a team of nine Russian 
engineers led by Mr. N. I. Babich submitted a 
detailed report to the Government of India on a 
heavy machine construction plant to be built 
with the Soviet credit of 500 million roubles for 
which an agreement had earlier been signed. 
The plant, which will be located at Ranchi, about 
200 miles from Jamshedpur, in Bihar, will have 


ts by Categories, 1952-57 


In Rs. crores 


1953-54 1954-55 1955-56 1956-87 
178 218 144 149 
297 3%6 IRS 446 
97 102 150 253 
572 656 679 843 


Minisiry of Finance 


initially a capacity for manufacturing 45,000 tons 
of machinery items per annum, to be increased 
later to 80,000 tons. Eventually, the plant will 
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have a capacity of 165,000 tons per annum, to be 
made as tollows : 


Final capacity, First stage, 


tons tons 

Iron and steel works machinery 128,000 65,500 
Machinery for other branches of 

heavy industry 37,000 14,500 

Total 165,000 80,000 


For the first stage of 45,000 tons, the Russian 
report had estimated the cost at Rs. 18-6 crores 
(excluding the cost of township, railway sidings, 
&c.). The United Kingdom Heavy Engineering 
Mission, led by Sir kric Coates, had recom- 
mended a series of “ shops *’—such as heavy 
machine building, structural fabrication, mining 
machinery, plate and vessel works—to be estab- 
lished on a unit basis, and located at different 
places as against the Russian idea of one inte- 
grated plant located at a single site. The com- 
mittee appointed by the Government of India 
under the chairmanship of Sir Jehangir Ghandy 
gave several reasons tor accepting the British 
idea in preference to the Russian. The establish- 
ment of heavy engineering industry on a unit 
basis, the Committee said, will enable the return 
on investment to be earned earlier ; it will make 
the separate units to go into production quicker ; 
it is more desirable on strategic considerations 
and transport facility ; and it enables generations 
of skilled labour to be trained more effectively. 
The committee suggested that, for the establish- 
ment of shops such as for structural fabrication 
and the plate and vessel works, either the repre- 
sentatives of the U.K. Mission or of the Federa- 
tion of British Industries should be approached 
to work out detailed specifications in consultation 
with Indian specialists. In regard to the medium- 
heavy machine tool works, the committee sug- 
gested that firms like Wagners and Waldrich 
should be approached for detailed project reports. 
The Government of India, however, accepted 
the Russian report as the Russian proposals 
were backed by Russian credit at very attractive 
terms. 

The proposed plant will largely produce steel 
works machinery, viz., coke-oven and_ blast- 
furnace equipment, steel melting, ore crushing 
and rolling mill equipment, cranes and spare 
parts for metallurgical equipment. The initial 
capacity of 45,000 tons is apparently fixed on the 
assumption that India’s capacity for steel pro- 
duction (ingots) will increase roughly at the rate 
of 1,000,000 tons a year from the Third Plan 
period ; the main machinery required to produce 
this quantity of steel has been estimated at 54,000 
tons. The proposed plant seems to be a com- 
promise between the Russian and the British 
proposals. The Russians had envisaged that the 
capacity of the integrated heavy machine building 
plant should be divided between steel works 
machinery and machinery for other heavy 
industries, such as mining equipment, press forg- 
ing equipment, excavators, heavy drills, and 





Fig. 2—Hirakud dam with power house and switchgear station in the foreground 
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miscellaneous heavy machine parts and 
assemblies. The agreement with the Soviet 


Government provides also for a plant for making 
coal mining equipment to the extent of 30,000 
tons a year. But there may be other mining 
equipment needed ; the industrial programmes 
of the Second and Third Plans would require 
heavy oil well drills, rotary furnaces and kilns 
for non-ferrous metals and cement industries, 
heavy forging press equipment for automobile, 
aircraft, ball bearing and kindred industries, and 
hydraulic machinery. It may be the intention 
to apportion the manufacture of some of these 
to the three units proposed by the British report, 
viz., the plate and vessel works, heavy structural 
shop and the medium-heavy machine tool shop 
It is believed that the Government of India have 
already made contacts with the parties mentioned 
in the Ghandy committee report with a view to 
setting up above shops on suitable deferred pay- 
ment terms to be arranged with the parties 
Capital requirements for these shops have been 
tentatively placed at about Rs. 30 crores. 

The heavy machine building plant at Ranchi 
is expected to draw its coal supplies from the 
Ramegar fields, and its iron supply from Jamshed- 
pur and Rourkela steel plants. The two steel 
centres are also expected to supply the finished 
metal product to the machine building plant 
They have been mentioned as the main suppliers 
of finished metal because in the near future they 
will be the only ones among steel works in India 
to produce flat rolled products which are exten- 
sively used in heavy machine building plants. It 
is expected that a heavy foundry-forge plant 
will also be located at Ranchi, although this 
project has not yet been finalised. The foundry- 
forge is the most important project to be handled 
by the National Industrial Development Corpora- 
tion, a semi-Government body Among the 
foreign interests, the Czechs seem to be the most 
anxious to collaborate with the N.1.D.C. in the 
project, and the Russians are believed to support 
the Czech offer in preference to the West German 
or British. According to the tender submitted 
by Techno-Export of Czechoslovakia, the foundry- 
forge will cost about Rs. 16 crores. The Govern- 
ment of India’s estimate for it is about Rs. 20 
Techno-Export have also tendered for 
7 crores. 


crores 
a grey iron foundry at a cost of Rs. 2 


It is the view of the Ghandy committee that the 
of the N.LD.C 
production 


should be 


grey iron section 
of 


attached to the unit for the 
medium-heavy machine tools. 





Fig. 3—Finished skelp ready to be wound into coils at the skelp mill of the 


Tata Steel Works, Jamshedpur 


The capacity of the foundry-forge as proposed 
in the Russian report is tabulated here (Table 
IV). It is calculated to meet the requirements 
of the first stage of the heavy machine building 
plant, and of the foundry-forge itself, as also 
the demand likely to arise from other heavy 
plants in the country. Mechanisation and auto- 
mation of hard and arduous jobs in all steel and 
ingot production processes is proposed, and also 
automatic control of heat processes. The pro- 
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Production Capacity of Heavy Engineering 
Project 


Taste LV 


Tons 
1. Steel castings 
For heavy machinery building and foundry- 24,300 
forge plants 
For operational needs of above 


500 


For release elsewhere 2,200 
Total 28,000 

2. Iron castings 
For h.m.b. and f.-f. plants 13,000 
For operational needs of above 4.000 
For release elsewhere 13,000 
Total 30,000 

3. Forgings 

For h.m.b. and f.-f. plants 18,000 
For operational! needs of above 1,000 
For release elsewhere 8,100 
27,100 


Total 


Weight per piece of steel and iron castings, up to 100 
tons ; of forgings, up to 30 tons 
Source Ministry of Iron and Steel 

duction of ingots for particularly critical parts 
is recommended to be carried out in vacuum. 
Further increase of the foundry-forge’s output 
can be achieved by its extension. The shop is to 
operate continuously on a three-shift basis. 


Norte : 


STEEL PLANTS 


There are at present three steel works in India 
with an aggregate capacity for producing 
1,140,000 tons of saleable steel per year divided 
as follows :—Tata [ron and Steel Company, 
780,000 tons ; Indian Iron and Steel Company, 
330,000 tons; and Mysore Iron and Steel 
Company, 30,000 tons. In the Second Plan, the 
target of 6,000,000 tons of ingot steel—about 
4.500.000 tons of saleable steel—is to be attained 
as follows : 

Target for 


capacity 1960-61 
(Million tons per year) 


Existing 


By the expansion of existing works 


TISCO 0.78 1-50 
sco 0.33 0-80 
Mysore 0-03 0-10 
Il. By the establishment of new works 

in the public sector . 
Rourkela 0 72 
Bhilai 4 cA 
Durgapur ( ) 
Total 1:14 4-68 


Source : Ministry of Iron and Steel, Annuat Report, 1956-57 


In the Second Plan, provision was made for 
about Rs. 353 crores for the three State steel 
projects, but the revised estimates are under- 


stood to be as follows :—Rourkela, Rs. 170 
crores ; Bhilai, Rs. 131 
crores ; and Durgapur, 
Rs. 138 crores. Expan- 
sion of existing — steel 
plants is expected to 
cost: TISCO, Rs. 62 
crores ; I[SCO, about 
Rs. 40 crores; and 
Mysore, about Rs. 9 


crores. The total capital 
expenditure on all the 
steel plants is thus about 
Rs. 550 crores, of which 
the foreign exchange 
requirements are of the 
order of Rs. 350 crores. 
This amount has been 
raised partly through 
loans from the World 
Bank (157 million dollars 
to TISCO and ISCO), 
and credit  arrange- 
ments with the foreign 
Governments and firms 
associated with the State 
steel plants, viz., Messrs 
Demag and Krupp 
(Rourkela), Soviet Gov- 
ernment (Bhilai), and a 
consortium of leading 
British steel and allied manufacturers, Indian Stee!- 
works Construction Company (Durgapur). To 
meet the foreign exchange cost of the Durgapur 
project, estimated at a little over Rs. 85 crores, the 
Government of the United Kingdom have offered 
a loan of £15,000,000. In addition, a syndicate 
of British banks will lend £11,500,000. Main 
features of the three plants are given in Table VI 

It might well be asked why each of the plants 
is of 1,000,000 ton capacity and not more or less. 
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According to the Ministry of Iron and Steel : 
“A balance has to be struck between a large 
number of small works and one or two very big 
works. If there are too many plants, then the 
central organisation to co-ordinate the activities 
of all would become uneconomical. Generally, 
it would also require greater investment and 
involve higher overheads. On the other hand, 
one single plant of two or three million-ton 
capacity would mean a heavy strain on the 
transport system, which would have to carry the 
raw materials to and the finished products away 
from the works. In choosing three plants of 
one million-ton capacity each, advantage has 
been taken of the assistance coming from the 
various countries in expediting the construction 
of the works. This apart, from a technical point 
of view, a plant of one million-ton capacity can 
with slight adaptation be expanded to produce 
1-3 million tons of steel with relatively minor 
additional investment. A plant of this capacity 
has the internal problem of handling 6 to 7 
million tons of materials in and out of the works 
and between departments. While the layout of 
each of the works has been so chosen that this 
can be done effectively and economically, pro- 
vision has been made in the layout for the works 
to be expanded to double its capacity at each of 
the places so that at a later stage, if it were 
decided to increase the production of steel, there 
would not be much difficulty in doing so.” 
According to the estimates of the technical 
advisers to the Government, the direct cost of 
production, i.e. of materials, fuel, water, power, 
labour, staff and maintenance, would be well 
below Rs. 200 per ton.+ For each of the steel 


works, therefore, the excess of revenue over 
laBLe V-—Production of Steel Plants 
(by Categories) 

ROURKELA Tons per year 
1. Plates in. and above 200,000 
2. Sheets and strips (hot rolled) 380,000 
3. Strips up to 12in 40.000 
4. Strips over 12in 100,000 

Total 720.000 

BHILAI 
i. Rails, standard gauge 100.000 
2. Rails, narrow gauge 10,000 

Railway sleeper bars 90,000 
4. Standard and broad-flanged beams, channels, 
ingles and other light and heavy structural 
sections (up to 24in) 284,000 
Rounds from jin to 3in diameter and squares 
with sides from jin to 3in 121,000 
6. Flats from 2in to Sin wide 15,000 
7. Billets for re-rolling at outside rolling mills 
from 2in by 2in to 3in by 3in cross-section 150,000 
Total Steel 770,000 
8. Pig iron 300,000 

DURGAPUR 
1. Heavy forging blooms 10,000 
2. Merchant sections 240,000 
3. Forging billets 60,000 
4. Sleeper bars 60,000 
5. Light sections 200,000 
6. Forging blooms 30,000 
7. Axles 12,000 
8. Wheels and tvres 28,000 
9. Billets for sale 150,00 

Total Steel 790,000 

10. Pig iron 350,000 
TATA IRON AND STEEL COMPANY 
1. Heavy rails and fish plates 135,000 
2. Heavy structurals 110,000 
3. Crossing sleepers 30,000 
4. Sleeper bars $0,000 
5. Medium and light structurals 297,000 
6. Rounds and flats 144,000 
7. Spring steel 4,000 
8. Wheels, tyres and axles 30,000 
9. Plates in and above 100,000 
10. Blooms and billets for forging 22,000 
11. Sheets and strips 150,000 
12. Strips up to 12in 42,000 
13. Skelp (for tubes and pipes) 106,000 
14. Semis for re-rolling 280,000 

Total 1,500,000 

INDIAN IRON AND STEEL COMPANY 
i. Heavy rails and fish plates 100,000 
2. Heavy structurals 110,000 
3. Broad and parallel flanged beams 40,000 
4. Medium and light structurals 120,000 
5. Rounds and flats 160,000 
6. Blooms and billets 10,000 

Sheets and strips 120,000 
8. Semis for re-rolling 140,000 
800,000 


Total 


Source : Ministry of Iron and Steel 


1 ton of ingot steel, as calculated in the 
respective project reports, is Rourkela, open hearth steel 
Rs. 117, Linz-Donawitz steel, Rs. 98: Bhilai, Rs. 112 (open 
hearth) ; and Durgapur, Rs. 104 (Duplex). This was stated by 
Sardar Swaran Singh, Minister for Steel, Mines and Fuel, in the 
Lok Sabha, on September 3, 1958, in reply to a question 
(One rupee== 1s. 6d.) 


The works cost of 
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TasBLe VI- 
Items Rourkela plant 


Coke ovens 3 batteries of 70 ovens each 


~ 


Blast-furnaces of 1000 tons capacity each 
mixers of 1100 tons each 

L.D. converters of 40 tons each 
basic stationary, 6 open-hearth 
furnaces of 80 tons each 


Steel melting 


awe 


blooming and slabbing mill 
heavy plate mill 
continuous strip mill 


Rolling mills 


3 batteries of 65 ovens each 
3 of 1135 tons capacity each 


1 mixer 
6 O.H. furnaces of 250 tons each 


| blooming mill, 45-2in 
1 rail and structural mill 
1 merchant mill 
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Main Features of Steel Plants 


Bhilai plant Durgapur plant 


3 batteries of 78' ovens each 
3 of 1250 tons capacity each 


2 mixers 
7 O.H. furnaces of 200 tons each 
1 O.H. furnace of 100 tons 


blooming mill 
intermediate mill 
medium structural mill 
merchant mill 


1 cold rolling mill with two sets of! 1 continuous billet mili continuous billet mill 
Stands wheel, tyre and axle plant 
Power plant 75,000k W 24,000k W 15,000k W 
' There will be a coal washery of 360 tons per hour capacity at Durgapur to wash the coal from Jharia. At ail the three coke 


oven plants there will be by-product recovery plants to recover fractions of coal tar and benzole 


2 There will be a sintering plant at Bhilai 
increased the output of the blast-furnaces 
plant, if it is decided to install one later. 


The Indian Mission which went to the l 
Provision has been made in the layouts of Durgapur and Rourkela for a sintering 


S.S.R. noticed that sintering of iron ore 


* High top pressure, which again was found to improve the output of the blast-furnaces in the U.S.S.R., will be a feature of the 


blast-furnaces at Bhilai 
porated at a later date, if so desired. 


current expenditure or gross profits would be 
Rs. 15 to Rs. 20 crores (per annum). Assuming 
a depreciation of Rs.5 crores per year, each 
plant will save Rs. 10 to Rs. 15 crores from its 
internal resources, which could be used for 
building other plants. These resources would 
amount to about Rs. 200 crores in about five 
years of production. By that time, according to 
the calculations of the Government’s advisers, 
the cost of new plants would have become less, 
largely because of the ability of the country to 
make a large portion of these. It should, there- 
fore, be possible to build at least two plants 
every year from the revenues of the three plants 
now under construction. In the Third Five-Year 
Plan (1961-66) the steel capacity is to be raised 
further to about 15,000,000 tons per year of 
ingot steel—that is, more than doubled in five 
years. There is to be a fourth plant in the public 
sector at Bokaro, near the site of the D.V.C. 
thermal power station, and a fifth one in Chanda, 
about 200 miles from Nagpur. Work on these 
has already started, according to the latest report 
of the Ministry of Steel, although it is a little too 
early to give any details of the capacity, &c., 
envisaged for them. 

The Rourkela plant was the first to start con- 
struction, and judging by the progress of the 
work so far, its first blast-furnace is expected to 
be ready by the end of December, 1958. Actually, 
the “ heating up ”’ of the 
first coke-oven battery 
at Rourkela began on 
the morning of Septem- 
ber 8, 1958. The first 
coke-oven battery of 
Bhilai is expected to be 
ready for commissioning 
by December with the 
first blast-furnace closely 
following, while in Durg- 
apur, the last plant to 
be taken in hand, the 
first blast-furnace would 
be commissioned in Oc- 
tober, 1959. The second 
blast-furnace of Rour- 
kela would be ready by 
August, 1959, and the 
third by November, 
1959. The blooming and 
slabbing mills would be 
ready by about Septem- 
ber, 1959. The plate mill, 
the strip mill and the 
cold rolling mill are to 
be ready in 1960. In 
Bhilai, the second 
and third blast- 
furnaces would be ready 
in the second and third 
quarters of 1959. The 
open-hearth furnaces, 
the blooming mill and the rail and structural mill 
were scheduled to be commissioned towards the 
end of the third quarter of 1959. In Durgapur, 
the work is according to schedule and the third 
blast-furnace with the rolling mills would be 
completed by the end of April, 1961. A classified 
list of production from each steel works is given 
in Table V. 


The blast-furnaces of Durgapur and Rourkela are being so designed that a high top pressure can be incor 
In Rourkela there will be a fertiliser plant using the by-products of the steel works, 


Explosives Factory in India 


On November 5 the President of India, 
Dr. Rajendra Prasad, opened India’s first 
commercial blasting explosives factory, which has 
been built at Gomia, Bihar, by Indian Explosives, 
Ltd., a company in which Imperial Chemical 
Industries, Ltd., through its Indian subsidiary 
company, is in partnership with the Government 
of India. The design, erection and commission- 
ing of the plant, which has a capacity of 5000 
short tons of explosives a year, has been the 
responsibility of the Nobel Division of Imperial 
Chemical Industries, Ltd., and the explosive 
supplies produced will make India largely self- 
sufficient in explosives required for mining, 
railway and road building, quarrying, irrigation 
and hydro-electric schemes. Since the factory 
was planned India’s five-year development plan 
has increased the demand for commercial 
explosives, so that plans are in hand already to 
raise the production to 7500 tons per annum. 

The site chosen for the factory satisfied the 
requirements of being close to sources of raw 
materials and to main markets, and of there 
being convenient rail access, together with ade- 
quate electric power available and an all the year 
round supply of water. It consists of 2000 


acres of hilly jungle divided into two sections by 





Equipment in the Biazzi nitrating house 


a hill, which rises 400ft above the general level 
of the land, on the east of which are located 
the staff housing estate and buildings for non- 
dangerous operations, while to the west are the 
buildings where dangerous operations are con- 
ducted and explosives stored. A steady supply 
of water is provided by the River Konar, the flow 
of which is controlled by the Konar dam a few 


901 


miles upstream from the factory at Gomia, 
while 10 miles further downstream is the Bokaro 
thermal power station. The fertiliser factory at 
Sindri, 50 miles distant, supplies liquid 
ammonia, and glycerine is provided by soap 
manufacturers at Calcutta. 

In the non-danger area sulphuric acid, nitric 
acid and ammonium nitrate are produced and, 
in addition, units are provided to concentrate 
sulphuric and nitric acids and to denitrate refuse 
acid from the nitration process. In the same area 
are the control and testing laboratory and the 
equipment for making paper shells and wooden 
cases, and preparing the non-explosive ingre- 
dients. The actual explosives processing is carried 
out on the other side of the hill, and the first step 
is nitro-glycerine manufacture, using the Biazzi 
process, the equipment for which was fabricated 
in Switzerland and can be seen in our illustration. 
In this process glycerine and mixed acid are 
continuously fed in accurate proportions to a 
“nitrator’’ in which reaction takes place 
rapidly, and the mixture overflows continuously 
to a “ separator ’’ where the heavier refuse acid 
settles out and is run off, while the nitro-glycerine 
overflows to a series of washing vessels to be 
purified to the degree required for stability. A 
refrigeration plant provides brine at —2 deg. 
Cent. for cooling the nitrator. The “ security 
system ”’ of the plant acts automatically to render 
the process safe in the event of any irregularity. 
Measuring instruments, automatic switches, 
electromagnetic and  pneumatically-operated 
devices are interlinked to give visual and 
audible warning, and/or to stop the process in 
case of minor irregularities, and to discharge all 
nitro-glycerine out of the building into a large 
volume of water in the case of the most serious 
hazard, that of nitro-glycerine reaching an 
excessive temperature. 

Nitro-glycerine is weighed out and transported 
to the mixing house. The solid ingredients for a 
batch of explosive are weighed out in the “* Dope 
House,”’ mixed, and sieved, passing over strong 
magnets to remove chance pieces of iron or steel, 
and transported to the mixing house where, 
with the nitro-glycerine and nitro-cellulose, bulk 
explosive is provided. When a mix is com- 
pleted the batch, usually 1600 Ib, is dropped into 
transport trucks underneath. 


CARTRIDGING 


The trucks are taken to cartridging houses 
where the explosive is fed to the bowl of an 
extrusion cartridging machine, where the explo- 
sive is forced through a multiple nozzle plate 
into paper shells, held in one of four clamping 
frames on a rotating table. The machine cycle 
consists of three stages, namely : discharge of 
completed cartridges and refilling with empty 
shells ; positioning under and lifting up to 
engage nozzle plate, extrusion of explosive to fill 
shells ; the frame of shells dropping away when 
filling is finished ; and sealing the cartridge ends. 
From the machine the cartridges are transported 
to packing houses where they are waterproofed 
by a wax spray. 


FLOW VISUALISATION At Low Densrries.—The 
November, 1958, Journal of the Aero/Space Sciences 
includes a note by H. J. Bomelburg on a method of 
flow visualisation suitable for supersonic tunnels at 
pressures too low (below Imm to 10mm Hg) for 
Schlieren pictures to be taken. The new glow- 
discharge method involves mounting a metal model 
on an insulated sting in a working section with 
transparent dielectric walls. The model is raised to 
several thousand volts and a discharge is struck from 
its nose to a steel frame at the upstream end of the 
“ Lucite’ walls. The discharge is blown down- 
stream by the flow, rendering shock waves and, 
apparently, the boundary layer visible. A photo- 
graph is reproduced, taken at M.4-7 and about 5mm 
Hg with a current of 20mA and a power of 40W. 
An increase in current density of about five times 
gives striations which seem to follow stream lines. 


AIRCRAFT ICE PROTECTION.—The papers and 
discussion at the Aircraft Ice Protection Conference, 
held at the Napier Flight Development Establishment 
on June 11 last, are now available, with illustrations, 
in one volume. Part of the proceedings appeared in 
our issue of June 20, page 928. 
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IRSID Research Station at 
Maizieres-les- Metz 


The new research station of the French Iron and Steel Institute (IRSID) at 
Maiziéres-les-Metz (Moselle), which had come into service at the beginning of the 


year, was officially inaugurated on Apri 


122. During a recent visit we were able 


to see something of the activity at the new station, which was built in order to 


supplement the work at the main institute at St. Germain-en-Laye in the direction 


of testing and pilot plant development. 


HE setting-up of the Institut de Recherches 

de la Siderurgie Francaise (IRSID) was 
decided on by the French iron and steel industry 
in 1944, but it was not until after the war, in 
1946, that this project could be carried into effect. 
The following year began the building of the 
St. Germain-en-Laye laboratories which were 
inaugurated in 1952 where the principal research 
effort of the Institute is located. Besides this 
station, IRSID possessed a pilot plant station at 
Saulnes for the study of ores (now closed down). 
as well as carrying out tests in various steel works. 
and development work at other stations in co- 
operation with French and foreign organisations 

This was the position in 1955 when a decision 
was taken to concentrate substantial facilities 
for industrial work at a special institute i 
eastern France, at Maiziéres-les-Metz, some 7km 
north of Metz. Preparatory work occupying the 
whole of 1956, construction on the 11-hectacre 
site began last year, the station coming into use 
from the beginning of this year onwards. Its 
importance within the framework of IRSID may 
to come extent be gathered from the fact that at 
St. Germain, IRSID employs 423 people of whom 
128 are in the higher staff grades, while Maiziéres 
has 110, of whom twenty-eight are in higher 
posts. 

The reasons for locating the new station in the 
district of Metz are mainly the convenience ol 
being in the midst of the Lorraine iron and stee! 
industry and near Luxembourg and the Saar 
(contacts with industry, possibility of obtaining 
raw materials). An extension of the St. Germain 
station was in any case out of the question as the 
neighbourhood on the western fringe of the 
capital is governed by green-belt restrictions 
limiting the height of buildings and restricting 
their uses to non-industrial purposes. 

Going by train from Metz to Thionville. one 


passes the station on one’s left just before 
Maiziéres is reached. The site, in the shape of 


a very broad letter **L,’ contains at present six 
principal buildings (ore research, melting shop, 
workshop, 


laboratories, administration. and 


Fig. 2—View of the melting shop 


living quarters for staff). Access is by road and 
by a spur from Maiziéres station. The site is of 
substantial area, sufficient to house any expan- 
sion which may be required in the foreseeable 
future. 


OrE RESEARCH 


The research work in connection with iron ore 
is concentrated in two adjoining halls. respec- 





Fig. 1—Ore dressing equipment 
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tively 62.20m and 50:20m long, and together 
47:70m wide, flanked on one side by a single- 
storey building. The halis are each served by a 
10-ton, 15m-span travelling crane with 12m clear 
height under the hook. Of the two, the eastern 
hall is laid out for work on ore preparation. At 
its northern end a rail track passes through. 
Here are situated ore bunkers holding several 
tons and crushing plant (a “* Hazemag”’ 15 tons 
per hour impact crusher with ** Comessa ”’ pre- 
screen) for reducing the size to 60mm to 100mm. 
From here the ore is transferred, using -3-ton 
skips, either to one of four 30-ton (20 cubic 
metres) capacity hoppers or directly to the ore- 
dressing machines. The operations of prepara- 
tion, drying, crushing and screening can be 
carried out and studied in continuous circuits 
with outputs of several tons per hour. 

The plant is thus on a semi-industrial scale. 
It includes a station for mechanical sampling 
(by Dragon and IRSID), a horizontal, oil-fired 
drier (Hazemag), a triple vibrating screen, 





(left) and the workshops (right) 


secondary crushers (an impact crusher of 4 tons 
per hour, capacity by Hazemag, a jaw crusher 
for 0-5 to 4 tons per hour and a 500 kg 
per hour gyratory crusher by Cie. d’Entreprises 
Industrielles). In the southern portion of the 
building are grouped various prototypes for the 
vacuum treatment of finely divided ore. A 
system of belt conveyors is being installed which 
will assist ready arrangement of a number of 
different programmes of ore preparation, down 
to particle sizes of 0- Smm diameter (Fig. 1). 

In the western hall the ore beneficiation equip- 
ment is concentrated. This includes small-scale 
plant, up to several hundred kilogrammes per 
hour, for wet and dry processes, and equipment 
for gravimetric and magnetic separation up to 
5 tons per hour. 

The facilities for wet treatment include a 
300 kg per hour ** Wedag”’ bar crusher and an 
array of flotation cells equipped with pulp con- 
ditioner. For table flotation, a Wilfley No. 13 
table of 100 kg per hour capacity has been 
installed. 

Magnetic separation processes are studied 
under two heads: processes involving low 
magnetic intensities for ferromagnetic substances, 
and those involving high intensities for para- 
magnetics (such as haematite Fe,O,, or goethite 
Fe,O,.H,O from Lorraine). Each of these 
groups is subdivided into wet and dry processes, 

For low intensity wet separation, use is made 
of a belt separator by SIME, and a 12 tons per 
hour magnetic separator by Lowenhielm. A 
hydrocyclone designed by IRSID is in process of 
installation. Dry separation is used in the case 
of the magnetite from Anjou, and from Basse 
Bretagne. 

For the dry separation at high intensity a very 
promising process is being developed jointly by 
SIME and IRSID. In the prototype, which has 
a capacity of 100 kg per hour, use is 
made of a rotor revolving about a vertical axis 
in a strong horizontal field induced by a large 
electromagnet. An_ industrial separator of 
5 tons per hour capacity has been supplied by 
Studiengesellschaft fiir Doggererze. It possesses 
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Fig. 3—Three-electrode, 6-ton capacity arc furnace 


two times two magnetic rollers which rotate 
about parallel horizontal axes with a gap between 
them. Material passing vertically between the 
two rollers is deflected outwards if magnetic, 
while the tailings fall down the centre of the 
machine. In order to increase the magnetic 
intensity in certain channels, the surface of the 
rollers is serrated. 

Facing the wet treatment and magnetic sepa- 
ration sections across the hall are bunkers for 
the storage of materials and a space devoted to 
the preparation of small samples. Farther along 
the hall are, on one side, the coke testing bay, and, 
opposite, the sintering section. For use in the 
sintering plant, fines containing particles up to 
10mm diameter are mixed with 5 to 6 per cent 
coke dust, with a total water content of 13 per 
cent which ensures sufficient granulation for the 
optimum permeability to be reached. The 
preparation is carried out in the small samples 
section, using first a ** tumbling cube’ mixer in 
order to obtain good homogeneity of the dry 
mix, and then a mixer for adding moisture. 
A hearth layer of 10-20mm lumps is inserted 
into a 30cm by 30cm by 30cm steel pot which 
contains a bottom grate and is connected to an 
exhaust system. The coke-ore mixture is placed 
on top and heated for one minute by means of a 
propane flame while a downward draught is 
being produced by a fan. After the propane has 
been cut off, the reaction proceeds on its own for 


Fig. 4—The main chemical laboratory 


about ten minutes causing fusion and the produc- 
tion of a porous cake. The installation enables 
a thorough investigation to be made of this 
process, with measurements of flow, pressure, 
temperature and gas analysis for oxygen, carbon 
monoxide and carbon dioxide. A smaller (10cm 
diameter) sintering pot is also available. Equip- 
ment is provided for the gravimetric size analysis 
of the broken sinter cake and a_ rotating 
**Micum”’ drum has been installed for testing 
the physical resistance of the sinter. The sinter 
is also tested for reducibility by means of hydro- 
gen, and similar tests with carbon monoxide 
are planned. 

The adjacent building houses, at ground floor 
level, the pump and fan room for the sintering 
plant, followed by various laboratories and 
offices. At first floor level are offices and a 
conference room, and, at the same level inside 
the western hall, a space for the storage of 
samples. 


MELTING SHOP 


Since the scale of operations is too small for 
the economic operation of a blast-furnace, and 
it was not considered advisable to obtain liquid 
metal from a steel works, the choice lay between 
a cupola and an electric furnace. The decision 
fell in favour of the electric process and, in con- 
sequence, a three-electrode, 6-ton capacity arc 
furnace was installed (Fig. 3). It is situated near 
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the centre of the hall on a 3m high working stage, 
with an enclosed control cabin by the side of it, 
and the electric substation further back to one 
side near the wall. The furnace is hydraulically 
operated and has a pivoting lid. Thanks to a 
power of 4000kVA applied to the electrodes, the 
time for melting 4 tons of pig iron is less than 
one hour and a half. The primary potential is 
5:5kV, with five secondary voltages ranging 
from 87V to 220V. The equipment includes two 
ladles. 

As in the case of the ore preparation hall, a 
rail track passes through the present hall near 
its northern end, where bunkers for the storage 
of materials are situated. Between this area and 
the electric furnace, a 6-ton capacity Thomas 
converter has been installed on what will be the 
“testing floor,’ a concreted space with easily 
removable floor slabs, designed to facilitate work 
around any heavy equipment which may be 
erected there. 

The converter is electrically tilted. In the wall 
behind it large electrically-driven double swing 
doors are fitted, which are opened during blowing 
to let the fumes out. At the other end of the 
building, on the same side, is the compressor room 
containing an 830 h.p. blower, a 150kW generator 
set for supplying high-frequency furnaces, and a 
150 h.p. compressor for supplying the whole of 
the station with compressed air. Opposite is a 
partitioned-off room which houses four atmo- 
spheric 300 kg capacity, high-frequency furnaces, 
and four 50 kg, high-frequency vacuum furnaces, 
all of which were formerly at St. Germain-en- 
Laye. 

Next to the furnace room are stores and wash- 
rooms, and along the whole of this side of the 
building at first floor level, offices and further 
storage space. 


WORKSHOP 


Parallel with the melting shop and served by 
the same rail track is the workshop, 62-20m long 
by 17-50m wide (Fig. 2). It is equipped with a 
10-ton, 1Sm-span travelling crane, with 8m under 
the hook. The main function of the workshop 
is the general maintenance of the station and the 
construction of testing equipment and measuring 
apparatus. The floor space is divided into 
sections dealing with welding and forging, boiler 
work, machinery assembly, electrical mainten- 
ance, testing and stores, while at the southern 
end are offices and cloakrooms as well as a shop 
for the preparation and storage of ore samples 
from drill cores. Upstairs on the first floor, 
which covers about one-quarter of the building 
at the southern end, are the design office, drawing- 
office and electronics laboratory. 


LABORATORIES AND ADMINISTRATION 

The chemical and physical laboratories (Figs. 4 
and 5) are housed in a two-storey building about 
38m long by 10m wide. The ground floor rooms 
are arranged on either side of a central corridor 
and comprise a_ glass-blower’s workshop, 
chemical laboratory, laboratory for quartz 
analysis, heavy liquids laboratory, a room for 





Fig. 5—Part of the physical laboratories 
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the study of fluorescence, store, spectrographic 
laboratory, dark room, and laboratory for the 
preparation of samples. The first floor houses a 
large chemical laboratory with ten bench posi- 
tions, for work on ores, which occupies the full 
width of the building, and at either end of which 
are grouped a balance room, glassware washery, 


colorimetry room, and offices. A_ separate 
laboratory has been set up for control tests. The 
laboratories are spacious and well laid out. Full 


use is made of modern materials, such as plastics, 
e.g. the ventilation ducts are carried out in poly- 
thene. Much attention has been paid to space 
heating and lighting, and a very effective colour 
scheme has been devised. Distilled water is 
piped to the various benches in plastic pipes from 
an ion exchange plant. The laboratory possesses 
a spectro photometer for the quantitative analysis 
of samples, principally for the elements Mn, Cr, 
Ni, Co, P, Si. Sulphur analysis is carried out by 
a combustion method developed by IRSID. 

A further building near the laboratory block 
is occupied by the administrative offices of the 
station, including those of the technical services 
concerned with industrial trials, which are 
grouped together in order to facilitate contact 
between specialists from different branches of 
work. The ground floor houses the director’s 
office, and the industrial section of IRSID dealing 
with sintering, fuels, blast-furnaces and smelting. 
On the first floor are the offices of the scientists 
engaged on ore beneficiation, as well as those of 
the IRSID geologists and mineralogists and of 
the Chambre Syndicale des Mines de Fer, who, 
together, are carrying out a vast research pro- 
gramme on the ore deposits of Lorraine. 


HOusING, STORES AND SERVICES 


Next to the office block stands the engineers’ 
house, which contains a restaurant and living 
quarters for the industrial liaison engineers who 
are not attached to the station, but who are 
there temporarily on business, or because tests 
are being carried out in works in the district. 
The restaurant can seat 200 persons, in addition 
to which there is a reception room for visitors, 
kitchen and storerooms, and the living quarters 
for the house manager. Upstairs are thirteen 
rooms, each with its own bathroom, of which 
twelve rooms can be joined in pairs to form small 
flats for the use of engineers accompanied by 
their families. The basement has been fitted out 
as arestroom. Elsewhere, IRSID has built for 
its staff thirty-two flats at Maiziéres-les-Metz, as 
well as twenty-five at Metz-Queuleu, and four 
villas at Semécourt. 

Services.—Electricity is supplied to the station 
by Electricité de France by means of a 63kV 
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Guilloche machine model made of ‘* FAC ”’ parts. 
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line, and is distributed by cables from the main 
substation at 5-5kV to three transformer sub- 
stations which furnish supplies at 220V to 127V. 
An emergency 5-5kV line connects with the 
SIDELOR network. 

Gas is supplied at 45 atmospheres from a feeder 
of the Lorraine—Paris main of Gaz de France. Its 
pressure is reduced to 3 atmospheres and to 
100mm H,0O. 

Water of potable quality comes from two wells 
on the site from which it is automatically raised 
into a 150 cubic metres reservoir at ground level. 
From there it is pumped to the various buildings 
under a pressure of 4 atmospheres. The waste 
water, after being purified and neutralised, is 
emptied into a neighbouring stream. 

Compressed air at 7 atmospheres is supplied 
to the station by a compressor in the melting 
shop capable of a delivery of 20 cubic metres of 
free air per minute. Space heating of the large 
halls is by means of a number of oil-fired forced 
convection heaters, while the laboratories, offices, 
and living quarters are fitted with hot water 
radiators supplied from oil-fired boilers. 


Mobile Telephony 


At present about 500 motor-cars in the whole 
of Germany are equipped with a telephone, at 
a cost of between DM4000 and DMS5000 
each. In North Rhine-Westphalia it is ex- 
pected that, by the end of this year, the motorist, 
in particular in the Ruhr, will be able to make 
telephone connections even with abroad. Calls 
from an automobile go to a central exchange 
which relays them to the normal telephone net- 
work. The system is operated by the Post Office. 
Mobile wireless telephony began in Germany 
after World War II as a facility for shipping 
firms to maintain contact with their boats and 
barges on the Rhine. While at first each call had 
to go out “ to all,’’ progress in ultra-shortwave 
techniques later made it possible to single out the 
ships, each receiving a telephone number of its 
own. This led to the establishment in 1953 of the 
first road installations for wireless telephony along 
the Dortmund-—Karlsruhe autobahn. 

A monthly basic fee of DM65 is charged, 
and the cost of calls is the same as those for 
“*non-mobile *” telephoning. The location of the 
wireless relay installation is taken as_ the 
place of origin of the call. 


Mechanical Construction Kit 


Conceived originally as a toy, the Swedish 
“FAC” construction kit, invented by Mark 
Sylwan in 1952, has been developed into a useful 
aid to experimental engineering. Our illustration 
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shows a model guilloche machine built from 
FAC parts which was shown at recent exhibitions 
in London. Now handled by Transitoria Trad- 
ing Company, Stockholm, the latest Kit com- 
prises 4700 units of, in all, 150 different parts, 
but a smaller kit is also available. The system 
combines simplicity with flexibility, precision, 
and stability. It is built to a modulus of 7mm 
and based on the use of round rods and beams 
which are clamped together so as to form a frame- 
work to which the smaller components may be 
attached. The supporting structure can be of 
any size, and all parts are standardised and 
interchangeable. 


Lower Austrian Gas Distribution 
System 

The inauguration took place on September 28, 
one month ahead of schedule, of a natural gas 
distribution system in Lower Austria which will 
save nearly half a million tons of coal a year. 
The project, which involved the laying of about 
208km of welded steel pipeline, was carried out 
on behalf of Niogas, the organisation responsible 
for gas distribution in Lower Austria, by the 
British company of Constructors John Brown, 
Ltd., in association with Williams Brothers, of 
Tulsa, Oklahoma, and the Austrian contractor, 
Engineer Hugo Durst. The contract, valued at 
£1,500,000, was completed in eleven months. 

The lines, varying diameter from 6in to 12in, 
extend to two main areas, the first running from 
Schwechat, just outside Vienna, to the Semmering 
Pass, on the border of Lower Austria and 
Steiermark, with branch lines to Mannersdorf, 
Kottingbrunn, St. Veit, Pernitz, and Schl6gimiihl, 
and the second to the north-west of Vienna, from 
Tulln to Traismauer, with branches to St. Polten, 
Traisen and Krems. Together with 90km of line 
which already existed, and about another 70km 
constructed this year under several smaller 
contracts, this high pressure gas distribution 
system, operating at 900 Ib per square inch, 
supplies gas to large industrial concerns in Lower 
Austria and in the province of Steiermark, and 
to some 20,000 domestic users. 

Work began immediately after the signing of 
the contract, on October 14, 1957. Before the 
onset of winter, about 50km of the line were 
laid in two months, and by the time the main 
force resumed work in mid-March, the first 
section of the line had been commissioned. 

Between mid-March and the end of August, 
when the last pipe was laid, laying proceeded at 
an overall average speed in excess of Ikm per 
day, reaching up to 24km per day where the 
going was good. Since a large proportion of 
the work was either through built-up districts 
or in difficult terrain with side slopes and 
gradients of | in 2, as on the Semmering, and 
under abnormal weather conditions, this may 
be considered very good progress. Another 
factor affecting the construction rate was the 
danger from old war-time ammunition, mines 
and bombs in this area, where severe fighting 
took place at the end of the war. Buried power 
cables were also frequently encountered, especi- 
ally on the Semmering. The working force 
included at its peak sixty British and Americans, 
together with about 250 Austrians. 


Swedish Ore Finds 


The Boliden Mining Company, Stockholm, 
reports that its output of copper rose somewhat in 
1957, or from 32,200 tons in 1956 to 32,900 tons. 
Lead output was up from 23,000 to 25,000 tons. 
The production of zinc concentrates rose from 
54,500 to 69,400 tons and of pyrites from 441,000 
to 448,000 tons. Silver output rose from 
63,700 kg to a new peak of 81,600 kg, while that 
of gold, at 4557 kg, was unusually large. 

The company’s prospecting activities in Sweden 
led to new finds of about 6,000,000 tons of ore, 
mainly in the Laisvall and Kristineberg areas. 
Prospecting in the company’s African concession 
areas in Mozambique and Angola, on the other 
hand, gave negative results and is to be discon- 
tinued. 

While ore deliveries reached a new peak of 
2,200,000 tons in 1957, the turnover dropped by 
7 per cent to Kr.235 million following the fall in 
world prices for most of the company’s products. 
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Underground Corrosion 


BY OUR AMERICAN EDITOR 


Current research on corrosion at the National Bureau of Standards emphasises 
basic processes and principles. Two of the important projects are conducted in 
co-operation with the Corrosion Research Council in an effort to increase emphasis 


on the basic principles underlying corrosion. Since the completion of the work 
described in this article, field studies have been confined to a few of the newer 
metals and alloys, such as titanium, stainless steels, copper-nickel alloys and 


aluminium alloys, which have recently come into use for underground structures 


ESEARCH work conducted by the National 
Bureau of Standards on the corrosion of 
underground structures, carried on for over 
forty-five years, has resulted in a_ steadily 
improved understanding of the causal factors at 
work and in the development of increasingly 
effective means of preventing the harmful effects 
that underground corrosion produces. 
There are now in the United States about 
1,000,000 miles of gas, water and oil pipelines, 
170,000 miles of buried power and communica- 
tion cables, and an unknown number of tanks, 
pilings, burial vaults and other structures. The 
annual cost to the U.S. pipeline industry alone, 
for protective measures and replacements due 
directly to corrosion, is estimated at 600 million 
dollars. A still higher indirect cost results from 
the loss of products, service shut-downs and loss 
of life and property by explosion and fire due to 
leakage from corroded pipes. Furthermore, 
since corrosion rates are often unknown, 
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Fig. 1—Burial of corrosion test specimens in trench 
of Hagerstown loam in Maryland 


engineers have wasted large quantities of 
material, by specifying unnecessarily large thick- 
nesses in their designs. Until about thirty-five 
years ago, underground corrosion was attributed 
solely to stray electric currents from external 
sources such as d.c. power lines and electric rail- 
ways. Such currents pass through parts of 
underground structures and then discharge to 
the earth where conditions are favourable ; 
corrosion occurs at the discharge areas. 

The seriousness of the problem was recognised 
by Congress in 1910, when the Bureau was 
authorised to investigate the corrosive effects of 
stray currents and methods for combating them. 
In ten years of field and laboratory studies, 
methods were developed that eliminated stray 
current electrolysis as a major factor in under- 
ground corrosion. Unexpectedly, however, these 
studies also showed that serious corrosion often 
occurred when stray currents were absent. In 


1922, therefore, a field burial programme was 
initiated to determine the influence of various 
properties of soils on the corrosion of buried 
metals and to develop further methods for 
reducing corrosion losses. Data were obtained 
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metal ions to the electrolyte. Although this 
theory is easily understood, the correlation of 
the theory with actual corrosion of metals 
underground is complicated because of the 
many factors that determine not only the amount 
orrate of corrosion, but also whether it is uni- 
formly distributed over the metal surface or is 
localised as pitting corrosion. Pitting corrosion is 
especially damaging in pipelines and other struc- 
tures that store or carry fluids ; but for load- 
bearing structures, such as piles, the main concern 
is with overall loss in weight or strength. 

The chief contributing factors are the presence 
of moisture, oxygen and soluble salts in the soil 
and the permeability of the soil to these sub- 
stances. Moisture provides the soil electrolyte, 
which is composed of hydrogen and hydroxyl 
ions from the water itself and a variety of ions 
from the salts dissolved from the soil. These 
ions determine the electrical resistivity, as well 
as the chemical properties of the soil. Oxygen, 
from the air or from oxidising compounds in the 
soil, stimulates corrosion by combining with 
metal ions. If the result- 
ing corrosion products 
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are soluble or otherwise 
removed from the anodic 
areas, corrosion pro- 
ceeds ; if they accumu- 
late, they may protect the 
o 7 metal against further 
corrosion, or, if they are 
more cathodic than the 
bare metal, they will 
accelerate and localise 
the corrosion. 

Other factors which 
determine the amount of 
current that flows from 
| metal to soil are the size, 
number and location of 
anodic areas. Galvanic 
corrosion may result be- 
cause of contact between 
dissimilar metals, and 
because of local differ- 
ences in the packing of 
| the soil which may pro- 
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Fig. 2—Maximum depth of corrosion pits in ferrous pipe specimens based on anodic with respect to 


duration of exposure 


on nearly 37,000 specimens representing 330 
varieties of materials. These specimens were 
exposed for periods up to seventeen years in 
ninety-five different types of soil at 128 test sites 
throughout the United States. The last specimens 
were removed in 1952, and several more years 
were required to analyse the data. The major 
field burial programme is now terminated ; 
present work is confined to newly developed 
materials and the completion of several unfinished 
studies. 

Meanwhile, the electrical and electrochemical 
aspects of underground corrosion were con- 
tinuously studied in the laboratory. The 
differential aeration cell developed by Denison 
and modified by his co-workers has been used to 
compare the corrosivities of different soils and 
of different metals in the same soil. Studies by 
Schwerdtfeger showed that the instantaneous 
rate of corrosion for ferrous metals in soils could 
be determined quantitatively from polarisation 
characteristics of the metal. Results of the 
investigation include a widely adopted inspection 
code for pipes and coatings and the development 
of methods and instruments for measuring the 
electrical resistivity of soils in the field, such as 
the McCollum Earth Current Meter, the Wenner 
Four-Terminal Method, the Megger and the 
extensively used Shepard Canes. 


CAUSES OF CORROSION 


Most underground corrosion is the result of 
electrochemical reactions. For such reactions 
to occur there must be a potential difference 
between two points of the metal in contact with 
an electrolyte. Current flows from the anode 
area through the electrolyte to the cathode and 
returns through the metal to complete the circuit. 
The anode area corrodes through the loss of 


those with more oxygen. 
Bacteria must also be 
considered, particularly the anzrobic sulphate- 
reducing bacteria that convert soluble sulphates 
to sulphides. These bacteria are most active in 
poorly aerated swamp areas where the pH value 
of the soil water is about neutral and there is 
enough organic matter and soluble sulphate 
for the organisms to thrive. 
SOILS AND BuRIAL PROCEDURE 
The ninety-five types of soil used in the field 
programme show wide differences in physical 
and chemical properties. In texture, the soils 
vary from soft, spongy peats to soft clays, loams, 
silts and coarse-grained sands and gravels. The 





Fig. 3—Corrosion patterns on various wrought metals 
exposed to the same soil for twelve years 
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resistivity ranges from 51 ohm-cm, approxi- 
mately that of sea-water, to a value over 1000 
imes larger, indicating the absence of soluble 
salts. Chemically, the soils range from extreme 
acidity (pH= 2-6) to high alkalinity (pH= 10-2), 
and from highly oxidising to definitely reducing. 
In addition, there are striking differences in the 
kinds and amounts of soluble salts present. 

In the first extensive burials in 1922, specimens 
of commonly used ferrous pipe materials were 
buried at forty-seven test sites. In 1928, similar 
ferrous materials and some copper and copper 
alloys were buried in a new group of sites and a 
burial programme was also started on bituminous 
coatings. Between 1932 and 1941 additional 
burials were made of low-sand high-alloy irons 
and steels, copper and copper alloys, zinc, 
alloys of lead, lead-coated steels, galvanised iron, 
tin-coated copper, various non-bituminous 
organic coatings and asbestos cement pipe. As 
a rule, ten or twelve specimens of each material 
were buried at each site, and two specimens were 
removed periodically, so that corrosion data 
were obtained for maximum exposures of twelve 
to seventeen years for all materials. The speci- 





Fig. 4—Corrosion patterns on specimens exposed for fourteen years to different 


soils 


mens were usually placed in a single row, as 
shown in Fig. 1, and were arranged so that two 
samples of each material could be removed 
without disturbing the specimens still in the 
ground. The exhumed specimens were treated 
in the Bureau’s corrosion laboratory by chemical 
and mechanical procedures to remove the 
corrosion products without significant loss in 
weight or mechanical injury to the uncorroded 
metal. Measurements of weight loss and pit 
depth were then made. 


PLAIN FERROUS METALS 


The plain ferrous pipe materials represented in 
the field tests were open-hearth iron and steel, 
hand-puddled and mechanically-puddled wrought 
iron, Bessemer steel, plain carbon steel and pit 
cast and centrifugally cast iron. The field test 
results for these metals, as well as those for low- 
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alloy steels, exhibit very clearly the controlling 
influence of the soil on the character of the 
corrosion. Fig. 2 shows the maximum depth 
of corrosion pits formed in ferrous pipe speci- 
mens plotted against duration of exposure, for 
specimens buried in Sharkey clay. If curves for 
each material were drawn in, they would cross 
and recross each others while remaining between 
the two extreme cufves shown. This indicates 
that no one material was superior to the others, 
and that all corrode at about the same rate in 
the same soil. Fig. 3 indicates similar corrosion 
patterns on different wrought metals exposed to 
the same soil (Hempstead silt loam) for approxi- 
mately twelve years. A is open-hearth iron ; 
D is wrought iron; K is open-hearth steel ; 
M is Bessemer steel ; and Y is open-hearth steel 
with 0-2 per cent copper. 

Corrosion patterns on specimens exposed for 
fourteen years to the very corrosive Acadia clay 
(soil 51) at Spindeltop, Texas, and to the moder- 
ately corrosive Cecil clay loam (soil 53) at 
Atlanta, Georgia, and Hagerstown loam (soil 55) 
at Loch Raven, Maryland, are illustrated in 
Fig. 4. The similar patterns produced in different 
metals by the same soil 
may be noted. Specimen 
N is plain carbon steel ; 
A is wrought iron; H 
is copper-molybdenum 
open-hearth iron ; D is 
2 per cent nickel, 1 per 
cent copper steel ; and 
G is plain cast iron. 
Fig. 6 shows contrasting 
corrosion patterns pro- 
duced by different soil 
environments on plain 
carbon steel buried for 
approximately fourteen 
years in each. Soil 5] 
is Acadia clay at Spindel- 
top, Texas ; 53 is Cecil 
clay loam at Georgia ; 
55 is Hagerstown loam 
at Loch Raven, Mary- 
land ; 56 is Lake Charles 
clay at El Vista, Texas ; 
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such as Ruston fine sandy loam and Memphis 
silt loam, the corrosion rate may be high initially 
but decreases considerably after a few years ; 
while in poorly drained soils with low resistivities, 
such as Merced silt loam and muck, the corrosion 
rate is nearly constant after the first year or two. 
Similar results were found in the cases of other 
plain ferrous metals. 


ALLOY STEELS AND IRONS 


Data were obtained on the following low- 
alloy steels: copper-bearing steel, copper- 
molybdenum open-hearth iron, nickel-copper 
steels, and steels containing from | to 6 per cent 
chromium with and without molybdenum. The 
general effect of the alloying elements was to 
lower the initial rate of weight loss, but to increase 
the initial rate of pitting as compared with plain 
carbon steel. Except in very poorly aerated and 
reducing soils, however, the pitting rate dimin- 
ished more rapidly for the alloy steels than for 
plain steels. Chromium and molybdenum were 
particularly effective in reducing the corrosion 
of low-alloy steels in the most corrosive site, a 
cinder fill. 

The higher-alloy steels tested contained up to 
18 per cent chromium, with and without nickel 
and molybdenum. Increasing the chromium 
content caused a gradual decrease in weight loss, 
but pitting was accelerated by additions of 
chromium beyond 6 per cent. The tendency of 
high concentrations of chromium to accelerate pit- 
ting appears to be neutralised by adding sufficient 
nickel to produce steels of the austenitic type. 
Fig. 8 illustrates specimens of three high-alloy 
steels after exposure in three different soils 
for fourteen years, showing the effect on 
corrosion of both the specimen composition 
and the soil environment. Specimen U is 
a 12 per cent chromium steel; V is an 
18 per cent chromium steel ; and W is an 18 per 
cent chromium, 9 per cent nickel steel. Field 
tests on low-alloy cast irons, containing up to 
3 per cent of nickel with and without copper, 
showed that the presence of such amounts of 
nickel or copper had no significant effect in any 
of the soils up to the amounts used. Austenitic 
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58 is muck at New Orleans, Louisiana; 59 
is Carlisle muck at Kalamazoo, Michigan ; 60 
is Rifle peat at Plymouth, Ohio ; 61 is Sharkey 
clay at New Orleans, Louisiana ; 62 is Susque- 
hanna clay at Meridian, Mississippi ; 63 is tidal 
marsh at Charleston, South Carolina; 64 is 
Docas clay at Cholame, California; 65 is 
Chino silt loam at Wilmington, California ; 
66 is Mohave fine gravelly loam _ at 
Phoenix, Arizona; 67 is cinders at Milwaukee, 
Wisconsin. 

All the plain ferrous materials showed similar 
corrosion patterns when buried in the same soil, 
but the kind of corrosion varied widely in differ- 
ent soils. The graph reproduced in Fig. 5 
indicates the depth of corrosion pits formed in 
plain carbon steel after burial for various periods 
in different soils. The curves show that in well- 
drained soils having high electrical resistivities, 
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Fig. 5—Depth of corrosion pits in plain carbon steel after burial in different 


soils 


cast iron was considerably more resistant to 
corrosion than plain cast iron. 


CopPER, BRASS AND LEAD 


The results on copper and copper alloys 
indicate that tough-pitch copper, deoxidised 
copper, copper containing up to 3 per cent of 
silicon with and without tin, and 85-15 red brass 
all behave essentially alike. Soils, including 
cinders, with high concentrations of sulphides, 
chlorides, or hydrogen ions were found the most 
corrosive toward these materials. The corrosion 
rate of Cu-Zn alloys with more than 27 per cent 
zinc increased approximately as the amount of 
zinc and was generally accompanied by dezinci- 
fication—except in soils with moderate or high 
concentrations of sulphide. In the sulphide soils 
the corrosion rate decreased with greater zinc 
content, and dezincification did not occur. 
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COMPARISON OF METALS 


To compare the cor- 
rosion resistances of 
plain iron and_ steels, 
copper, lead and zinc, 
the soils were divided in- 
to four groups: well- 
aerated, poorly aerated, 
alkaline, and high in 
sulphide or _ sulphate. 
When corrosion-time 
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in all the soils except the o 
one high in sulphate. ; 
In this soil zinc corroded 
more than steel; but 
only lead could be ex- 
pected to withstand for 
long the corrosive action of such a soil. In soils 
representative of most of the United States, 
copper showed the highest corrosion resistance, 
especially in the poorly aerated environment, 
where the corrosion rates of iron or steel, zinc and 
lead are proportional to time. In well-aerated 
soil, the rates of corrosion of the same metals de- 
creased rapidly with longer periods of exposure 


COATING TESTS 


Field tests on galvanised coatings over iron 
and steel showed that a 2 oz per square foot 
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Fig. 7—Comparison of corrosion behaviour of iron, copper, lead and zinc 


in various soils 


coating of zinc was sufficient protection in 
inorganic oxidising soils, that 3 oz per square 
foot was needed in inorganic reducing soils, and 
still heavier coatings in highly reducing organic 
soils. In the cases of steel coated with lead 
and copper coated with tin, both by the 
hot-dip process, in a great many soils the 
local corrosion was much deeper than the 
thickness of generally available commercial 
coatings. 

Coatings of vitreous or porcelain enamel 
revealed no signs of deterioration in fourteen 
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Fig. 6—Corrosion patterns produced by different soils on plain carbon steel buried for fourteen years 
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years’ exposure. Baked phenolic coatings 
showed a marked superiority to air-dried 
phenolic coatings in preventing pit formation in 
the underlying steel. Rubber and rubber-like 
coatings were also very successful, mainly because 
of their large thicknesses. Numerous other 
organic coatings failed to give adequate protec- 
tion because of insufficient thickness or unsatis- 
factory bonding between metal and coating. 
As a result of these experiments, performed with 
the co-operation of the American Gas Associa- 
tion and the American Petroleum Institute, 
improved methods of applying coatings were 
developed, many previously used coatings were 
removed from the market, and new specifications 
for bituminous coatings were adopted by industry. 

Pipes of asbestos-cement, now widely used for 
transporting water, were exposed for periods of 
up to thirteen years. In general, the data show 
an increase in strength during the first few years 
due probably to the curing process that cement 
products normally undergo in moist atmo- 
spheres. However, after the completion of this 
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Fig. 8—Three high-alloy steels after exposure in 
different soils for fourteen years 


curing period, there was a loss in strength, a 
decrease in apparent specific gravity, increased 
water absorption, and some softening of the 
surface. These effects were accelerated by both 
organic and inorganic acidity in the soils. 


CATHODIC PROTECTION 


Since the early 1930s, the method of cathodic 
protection has come into more and more exten- 
sive use as an alternative or supplement to 
protective coatings. The method involves 
impressing electromotive forces on the under- 
ground structure so that the entire structure 
remains cathodic to the soil at all time. This 
prevents positive metal ions from passing into 
solution, and thus blocks the corrosion reaction, 
If electric power is available, it is converted to 
direct current (if not already in that form) and 
auxiliary anodes of scrap iron, graphite or other 
materials are used to carry the current into the 
earth. Where power is not easily available, 
aluminium, magnesium or zinc are used as 
sacrificial anodes to supply the needed electro- 
motive force by galvanic action. 

Experimental and theoretical investigations by 
the corrosion laboratory have contributed to 
cathodic protection technique since its early 
development. A comprehensive survey of the 
Bureau’s research in this field is given in N.B.S. 
publication 579, ** Underground Corrosion,” by 
M. Romanoff (1957), available from the Super- 
intendent of Documents, U.S. Government 
Printing Office, Washington 25, D.C. 
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Personal and Business 


Appointments 


Mr. J. C. Gate has been appointed a director of 
Petters, Ltd. 

Mr. Leste INGHAM has been appointed assistant 
sales manager of Chloride Batteries, Ltd. 

Mr. W. C. West has been appointed chief European 
representative for J. C. Bamford (Excavators), I td. 

Mr. Davip JoHN Wricut, A.M.I.Mech.E., has 
been appointed chief engineer of Barrett Packaging, 
Ltd. 

Mr. K. S. Pururps, A.M.LE.E., has been appointed 
sales controller of Research and Control Instruments, 
Lid. 

Mr. H. M. H. Fox, works director, Smith’s 
Stamping Works (Coventry), Ltd., Lincoln, has been 
re-elected a director and appointed production 
director of the group. 

FireLpeN Execrronics, Ltd., has announced the 
following appointments to its new sales divisions : 
Mr. R. Speller, manager, London sales division ; 
Mr. F. G. Totty, manager, N.E. sales division, and 
Mr. F. B. Price, manager, Midlands sales division. 

THe British BROADCASTING CORPORATION has 
announced the appointment of Mr. A. J. Pilgrim, 
Assoc.1.E.E., as engineer-in-charge (sound), Birming- 
ham. in succession to Mr. A. A. Coker, who has been 
transferred to a similar appointment in Bristol. 

THe BrimisH ASSOCIATION OF MACHINE Too! 
MERCHANTS announces that Mr. Sidney Plastock has 
been elected president in succession to Mr. Herbert 
Widdowson. Mr. R. Gidley has been elected vice- 
president and Mr. E. J. F. Bradley, honorary trea- 
surer. 

THe British Cast [RON RESEARCH ASSOCIATION 
has made the following appointments, effective from 
January 1, following the retirement of the director, 
Dr. J. G. Pearce, at the end of December: Mr. 
H. Morrogh, director; Dr. H. T. Angus, deputy 
director; Mr. T. E. Whiteside will continue as 
secretary. 

THe Evecrriciry Councit states that Mr, G. O. 
James, A.M.I.E.E., has been appointed secretary to 
the Board’s side of the National Joint Industrial 
Council for the electricity supply industry, and a 
labour relations officer in the industrial relations 
department of the Electricity Council 

NucCLeAR CHEMICAL PLANT, Ltd., announces that 
Mr. R. W. Rutherford has been appointed chairman, 
and Mr. C. Gresle Farthing and Mr. J. H. N. 
Thompson, directors. Mr. C. J. Carter, Mr. C. 
Robson and Mr. N. H. Williams have been appointed 
alternate directors. Mr. R. Jowitt has been appointed 
general manager and Mr. E. J. G. Good, secretary. 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd.. has announced the following appointments : 
Mr. R. Crummack, assistant superintendent, process 
and rate department ; Mr. R. G. Nicholas, Grad.I. 
Mech.E.. assistant superintendent, process and rate 
department (method study) ; Mr. J. P. Stockbridge, 
assistant superintendent, motor department, and Mr. 
W. A. Ciclitira, A-M.LE.E., assistant sales manager, 
motor department. 

ALFrep HerBERT, Ltd., announces that Mr. 
D. M. Gimson, who was appointed chairman on the 
death of Sir Alfred Herbert in May, 1957, has now 
resigned from that position but will continue as a 
director. Colonel C. W. Clark has been appointed 
chairman in succession to Mr. Gimson. Mr. J.C, 
Blair has been appointed deputy chairman. Both 
Colonel Clark and Mr. Blair will continue as joint 


managing directors. 


Business Announcements 


W. D. Horne AND Co., Ltd., has moved to larger 
premises at 17-18, Haywards Place, Clerkenwell, 
London, E.C.1. 

FASTERBROOK, ALLCARD AND Co., Ltd., has 
opened a new depot at 582, Stretford Road, Man- 
chester (telephone Trafford Park 2851). 

Mr. J. Warnock, M.I1.C.E., M.[.Struct.E., hydro- 
electric engineer for the north-west, Merseyside and 
North Wales Region, retired on December 4. 

Davey, PAXMAN AND Co., Ltd., has appointed 
Federal Equipment Western, Ltd., 13120, 125th 
Avenue, Edmonton, Alberta, as its Canadian agent 
for diesel sales and service 

EVERSHED AND ViGNOLES, Ltd., has opened a 
district office at 14, Yarm Lane, Stockton-on-Tees 
(telephone Stockton 64288). The office will be in 
the charge of Mr. W. H. M. Hoyle 

BrivisH INSULATED CALLENDER’S CABLES, Ltd., 
states that the address of its Carlisle branch office has 
been changed to Durranhill Industrial Estate, 
Harraby, Carlisle (telephone Carlisle 22221). 


ELGAR MACHINE TOOL ComPANY, Ltd., states that 
it has been appointed exclusive distributor in the 
United Kingdom for the heavy duty sawing machines 
manufactured by Stolzer, Achern/Baden, Germany. 

ANDREW AIR CONDITIONING, Ltd., St. Margaret’s 
House, 57/59, Victoria Street, London, S.W.1, has 
concluded a manufacturing and selling agreement 
with the W. W. Sly Manufacturing Company, of 
Cleveland, U.S.A. 

Ray Heet (INFRA-Rep), Ltd., has become a member 
of the Vokes group of Companies, and now trades 
under the new name, Ray-Heet (Process Plant), Ltd., 
Rayleigh House, High Street, Great Bookham, 
Surrey (telephone Bookham 3108). 

FRANK SEGNER AND Co., Ltd., St. James’ House, 
Brazennose Street, Manchester, 2, is the sole British 
agent for Atlas-Ago, manufacturer of “ Agomet ” 
adhesives and “ Atlas” fillers, and has discontinued 
its trading agreement with Belsize Metal Products, 
Ltd 

MARBAIX INDUSTRIES, Ltd., Valiant House, Vicar- 
age Crescent, London, $.W.11, announces that it has 
appointed McFadden and Barron, Ltd., Slater Street, 
Liverpool, 1, as exclusive distributor for the Marbaix 
disintegrator in the counties of Lancashire, Cheshire, 
Cumberland and Westmorland. 

ANGLO-Swiss SCREW ComPANy, Ltd., Trout Road, 
West Drayton, Middlesex, announces that its Lanca- 
shire and Yorkshire area sales organisation has been 
extended, and the external sales and service repre- 
sentation will be directed through its Manchester 
office and controlled by Mr. T. Rogers, 12, St. Ann’s 
Square, Manchester, 2 (telephone Deansgate 7552). 

Martonair, Ltd., announces that it has opened 
two new branch offices at the Central Administration 
Building, Team Valley, Gateshead,*11, and 46, Great 
Hampton Street, Birmingham. Mr. C. P. White, 
technical representative for the north-east will operate 
from the Gateshead office. Mr. R. A. Young is 
office manager of the Birmingham office, which 
replaces the office in Holyhead Road. 


Contracts 


HALL, RUSSELL AND Co., Ltd., has contracted to 
build for Aberdeen Near Water Trawlers, Ltd., two 
trawlers each having a length overall of 109ft by 23ft 
breadth moulded by 11ft depth moulded and powered 
by a 500 h.p. diesel engine manufactured by the 
National Gas and Oil Engine Company, Ltd. 


THE BriTIsH BROWN-Bover! ComPANy, Ltd., has 
been awarded a contract for supply of the converter 
plant required in connection with the power supply 
to the magnet system of the 7000 MeV proton syn- 
chrotron which the United Kingdom Atomic Energy 
Authority is building for the National Institute for 
Research in Nuclear Science. 

THE ENGLISH ELectRic Company, Ltd., has been 
awarded a contract for the rotating machinery asso- 
ciated with the power supply of the above-mentioned 
electromagnet. The Brown Boveri converter plant 
will include excitrons, timing and control equipment 
and transformers costing more than £500,000. The 
English-Electric rotating machinery will consist of a 
120 MVA set consisting of two alternators, two fly- 
wheels and two driving motors, coupled together on 
the same base. at a cost of more than £470,000. 

HEENAN AND FrRoupe, Ltd., of Worcester, acting 
as sub-contractors to David Bridge and Co., Ltd., of 
Castleton Iron Works, Rochdale (a member of the 
Rustyfa Consortium), to whom Dunlop Advisory 
Services are consultants, is now engaged in the 
Manufacture of eight full-scale tyre test plants for use 
in a Russian factory at Dnepropetrovsk. Seven of 
the eight machines ordered are of basically similar 
design, differing only in capacity and application. 
Of these, two are capable of testing tyres by pressing 
them with a force of 2 tons each against a rotating 
drum. One of them, running at relatively slow speeds, 
is intended for the routine production and endurance 
testing of tyres, while the other, rated for much 
higher speeds, will be used for research purposes. 
Three larger plants, capable of applying loads of up 
to 5 tons per tyre, are likewise intended for routine 
testing and research purposes, the sizes of tyres con- 
cerned ranging from those used on ordinary motor- 
cars through to those used with heavy lorries and the 
“ giant’’ type. Two further plants provide for the 
testing of “ large giant *’ tyres, such as are used on 
earth-moving vehicles, the maximum force which can 
be applied on each being 15 tons. The eighth plant 
consists of a Heenan and Froude “ cornering force ”’ 
machine. In this case also a tyre is pressed into 
contact with a drum rotating at speeds up to 120. m.p.h. 
but special arrangements are provided whereby the 
tyre can be “ steered ’’ across the surface of the drum 
while running, thus setting up forces very similar to 
those experienged when cornering on the road. 


Miscellanea 


ADDITIVES FOR CHROMIUM PLATING.—A new com- 
bination of stable surface-active additives for all 
types of chromium plating baths, including those 
using catalysts other than sulphate, has just been 
introduced by the Electro-Chemical Engineering 
Company, Ltd., of Woking, Surrey. Known as 
* Zero-Mist HT-2,”° it is supplied in tablet form in 
two colours—green for initial addition to the extent 
of 6 Ib per 1000 gallons, and off-white for maintenance 
additions. It is stated to produce a thin film of foam 
on an operating chromium bath that eliminates mist 
and spray regardless of the type and operating tem- 
perature of the baths, and it also reduces dragout 
losses. 

EXAMINATION OF ENGINEERS IN THE MERCHANT 
Navy.—Revised Regulations for the Examination of 
Engineers in the Merchant Navy have been issued by 
the Ministry of Transport and Civil Aviation, and 
may be obtained from H.M. Stationery Office, price 
3s. 6d. The regulations come into force on January 1. 
1959, and the principal changes relate to : sea service 
and workshop service requirements, the addition of 
a mathematics paper to the second class examination. 
technical courses and the abolition of remission of 
sea service and the requirement that the candidates 
for a certificate as Extra First Class Engineer must 
have a First Class Certificate of competency for both 
steamships and motorships. This latter regulation 
does not become operative until January 1, 1961, 
for those now studying. 


IMPROVEMENTS AT ROYAL Dock, Grimspy.—The 
West Quay of the Royal Dock, Grimsby, is to be 
modernised at a total estimated cost of £165,000. 
The quay will be widened from 36ft to 66ft, and the 
scheme also involves the renewal of the two existing 
railway lines and the provision of a third : renewal 
of the crane track and the strengthening of the arches 
on which the quay is built to allow modern cranes to 
be used. The whole area will be resurfaced in con- 
crete. Three new 74/3-ton electric cranes will be 
installed in replacement of four hydraulic 3-ton units, 
and two 3-ton electric cranes will be transferred from 
the east side of the dock. The quay will then be 
equipped with seven electric cranes (with lifting 
capacities ranging from 3 to 10 tons) and with sheer- 
legs of 60 tons capacity. Hydraulic power will be 
discontinued, and diesel tractors used in place of 
capstans. The West Quay is 1033ft long and is used 
mainly by cargo liner vessels trading with Norway, 
Holland and Northern France. ; 

RECOMBINATION POWER PLANT.—The October. 
1958, Journal of the Aero Space/Sciences contains 
a note by Sterge T. Demetriades, of the Aerojet- 
General Corporation, on “ Upper Atmosphere 
Atomic-Oxygen Power Plant.’ It relates the scope 
of theoretical studies into the recombination kinetics 
of atomic oxygen, carried out to assess the feasi- 
bility of recombination engines for the * Excraft ™ 
(Exospheric aircraft) being studied at the Astrophysics 
Laboratory of the Corporation. The disadvantages 
and requirements of such power plants are stated : 
they include low lift—O0-01 gramme per square 
centimetre to 0-08 gramme per square centimetre— 
difficult diffuser design—compression ratios of 
1000-5000 are required—and excessive skin friction. 
It is stated that, in the atomic oxygen layer (figures 
are quoted for 100km) one might be able to extract 
lift from a foil at zero angle of attack coated with a 
catalyst (of low accommodation coefficient) on one 
side and a non-catalyst (of high accommodation 
coefficient) on the other, and thrust from a “ wavy ” 
foil coated with catalyst on the forward-facing 
surfaces of its waves and noncatalyst on the rear- 
ward-facing surfaces. 

DISTILLATION UNIT FOR INFLAMMABLE SOLVENTS.—- 
Known as the Schlegel D.E.200, the new distillation 
unit, which is marketed by Liquid Systems, Ltd., 
Norwich Union House, Wellesley Road, Croydon, 
Surrey, is of simple and robust construction, requiring 
little maintenance. It consists of an insulated 
distilling chamber, of 44 gallons capacity, with a 
water-cooled condenser and can be fitted with either 
a manual or automatic temperature regulator, All 
solvents with a boiling point under 140 deg. Cent. 
can be distilled by using steam at 45 Ib per square 
inch gauge, but liquids having a higher boiling point 
require superheated steam. The unit is available with 
electrical heating elements with automatic tempera- 
ture control and having a consumption of 6-8kW, 
and has an output of 64 to 9 gallons per hour. There 
is also a smaller unit, the D.E.30, which is electrically 
heated, has a capacity of 64 gallons and an output of 
1 to 1} gallons per hour. It is suitable for liquids 
having a boiling point ranging from 40 deg. to 200 deg. 
Cent., and incorporates a three-stage heating element 
and a thermostatic switch which controls the 
temperature and automatically switches off when the 
spirit has been distilled. 
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When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


INTERNAL COMBUSTION ENGINES 


803,523. May 20, 1955.—THE FORMATION OF FLUID- 
TIGHT JOINTS BETWEEN TUBES AND ASSOCIATED 
Parts, Rolls-Royce, Ltd., Nightingale Road, 
Derby. (/nventor: William Edward Reginald 
Clay.) 

The drawing shows a water-cooled engine and, as 
is usual in the case of a water-cooled diesel engine, 
the cylinder head A has a wall B providing an end 
of the engine cylinder space C and a second or outer 
wall D spaced away from the first wall, these walls 
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defining between them part of the water space E of 
the water jacket of the engine. As is usual, the fuel 
injector F of the engine is accommodated in a thin 
tube or sleeve G, the ends of which are engaged in 
aligned bores H, J. In accordance with this embodi- 
ment of the invention, the injector housing sleeve G is 
fitted in the head in the following way. The bore H 
is of stepped form with its narrower part adjacent 
the cylinder space and with its larger diameter part 
adjacent the water space and the bore thus has a 
shoulder K facing the bore J in the wall D. The larger 
diameter part of the bore is made 0-985in in diameter 
and is given a smooth finish. The bore J is lin 
in diameter and has at its mid-length a peripheral 
channel K 0-020in deep, and about 0-12Sin wide. 
The sleeve G is of 16 gauge aluminium bronze and 
has an outer diameter of lin, except adjacent 
that end fitting in the stepped bore H. At its end of 
the sleeve, there is provided a seating for the end of 
the injector in the form of a copper washer M with 
its outer surface flush with the end of the sleeve, and 
its inner surface is made convex to ensure a good 
metal-to-metal contact with the end of the body of 
the injector F. The external surface of the sleeve is 
reduced in diameter over a short distance from this 
end, as indicated at N, say, to a diameter of 0-988in. 
Prior to assembly the sleeve G is shrunk, for instance, 
by immersion in liquid air, and after insertion into 
the head A, the end of the sleeve in the outer wall is 
expanded so as to fill the channel K with metal O and 
to cause the portion immediately adjacent the bore J 
to swell slightly into intimate contact with the wall 
around the bore. The expanding operation tends to 
cause an increase in the length of the sleeve and so 
the other end of the sleeve is pressed firmly into 
contact with the shoulder of the bore H. The injector 
F is preferably arranged to fit snugly into the 
bore of the sleeve, the nozzle having, say, a 
clearance of about 0:003in in the hole of the 
washer M and the injector body having a clear- 
ance at its outer end to ensure accurate centring 
and a clearance of about 0-01Sin to 0-020in 
over the remainder of its length. The injector has a 
bolting flange S. When the retaining nuts are 
tightened, the injector F presses tightly on the washer 
M so making a gastight joint around the nozzle and 
also tending to expand the washer and to keep the 
end of the sleeve tight in the stepped bore.—October 
29, 1958. 


ELECTRICAL ENGINEERING 


801,760. February 24, 1956.—-Devices FOR EXTIN- 
GUISHING CiIRCUIT-BREAKER Arcs. La_ Tele- 
mecanique Electrique, 33bis and 33ter Avenue 
Maréchal Joffre, Nanterre, Seine, France. 

The invention has for its object an arc extinction 
casing in which the rupture of the electric current is 
obtained with practically no external sign of its occur- 
rence. In a casing of this kind, the flames of the arc 
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are prevented from passing out of the casing ; the 
casing, however, enables the gases heated by the 
flames to be exhausted. As shown in the drawing, 
the current reaches the incurved fixed contact A 
through a metallic winding B, which is intended to 
create a magnetic field which ensures the extinction 
of the arc. This field is guided along a core C of 
magnetic metal, which holds together the magnetic 
cheeks D held in place by the insulating cross member 
E in the form of a reel. In the case of high nominal 
current values, this winding may be reduced simply 
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to a bar which passes through and which is sufficient 
to create the necessary magnetic field. With the 
contact A co-operates a moving contact F which can 
pass from the position shown in full lines in the closed 
position to the open position G shown in dotted lines. 
When the contacts are opened, the arc, which is 
struck between the contacts A and F, moves along 
these contacts towards the exterior and extends in a 
curve under the effect of the magnetic field. This arc 
is thus developed between the insulating cheeks H, 
which have the general shape of a quarter of a circle 
of the arc casing. These cheeks are hollowed out 
internally so as to form a convergent flattened nozzle 
J which is directed towards the periphery of the 
casing. In the narrower portion of the nozzle are 
arranged fins or blades K, the general direction of 
which is radial. These fins may be fitted into slots 
formed in the cheeks. The cheeks are connected 
together by an incurved wall L of insulating material, 
which is fitted into oppositely disposed slots in the 
cheeks, and which practically closes the casing, with 
the exception of the small spaces M formed between 
the partition and the edge N of the peripheries of the 
cheeks which constitute the extremity of the nozzle. 
In the cheeks H are formed hollow spaces O, which, 
with the wall L, form expansion chambers which 
communicate with the nozzle through the spaces M. 
Towards the top of the casing, there is a gap in the 
wall L, so that the spaces O of the cheeks communicate 
with the exterior through the openings P. The device 
operates in the following manner. The gases heated 
inside the casing by the arc, as it curves outwards, are 
increased in speed by the convergent nozzle J and are 
thus led into the narrow part of this nozzle. When the 
arc comes into contact with the fins K, it becomes 
split up by these fins and the small sections of arc are 
extinguished in each of the compartments which are 
formed by the fins. In effect, by reason of the 
presence of the wall L, there is produced a pressure of 
gas towards the extremity of the paths followed by the 
arc elements, and this pressure assists the rupturing 
power since the dielectric strength of the air increases 
with pressure. The hot gases pass through the narrow 
spaces M, which draw them out and give them a 
curved trajectory, so that the gases are very powerfully 
cooled during this passage. The gases then expand 
into the chambers O and this still further accentuates 
the cooling effect. From the chambers O the gases 
escape to the exterior, either through the opening P, 
which can be arranged in such manner that the gases 
are discharged clear of other parts or apparatus, or 
through the base of the casing where the chambers 
may not be entirely closed. The dimensions of the 
spaces M can be fixed by experiment in accordance 
with the values of current to be broken.—September 
17, 1958. 


801,685. March 26, 1955.—SpParKING PLuGs, Lodge 
Plugs, Ltd., St. Peter’s Road, Rugby. (nventor : 
Maxey Hungerford Bland.) 

The invention relates to sparking plugs and its 
object is to minimise fouling of the electrodes. The 
sparking plug illustrated in the drawing, apart from 
its firing end, is intended to represent a conventional 
form. It incorporates a body part A, an insulator B,a 
central electrode C, and an earthed electrode D 
formed by a projection extending inwardly from an 
annulus rigidly connected to the body A. In this case 
the projection and annulus D are constituted by a flat 
stamping. The central electrode C has an end part 
E of reduced diameter, and preferably of platinum, at 
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which sparking is achieved ; the end part E terminates 
flush with the end of the insulator B and is of the 
smallest diameter compatible with the strength and 
other functional requirements of the insulator at this 
part of the plug. In the particular form illustrated the 
insulator is stepped to form what is in effect an axial 
protrusion F of narrow diameter. In the construction 
according to the left-hand view, the earthed electrode 
D extends inwardly from the body A at right angles to 
the axis of the central electrode C and E, but in the 
embodiment illustrated in the right-hand view the 
earthed electrode H is set into the body A to extend 
at an acute angle and is tapered at J. For eliminating 
bridging, the taper and the angle of setting are such 
that the face of the free end J of the earthed electrode 
which lies adjacent the face G of the insulator and the 
flush end E of the central electrode is divergent 
thereto. The tapered part of the electrode J may be of 
round section. It will also be appreciated that with 
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the tapered electrode J the surface of the insulator A, 
viewed from the firing tip end of the plug, is more 
exposed than with the earthed electrode in the form of 
the stamping D, and in consequence solely from a 
functional point of view, the former is preferred. 
Again, the use of a central electrode of extremely small 
diameter at its firing tip also results in high current 
density at this part of the plug and reduces the area 
over which bridging between the actual electrodes can 
occur. Solely by way of example reference is made to 
a convenient form of construction in which the dia- 
meter of the end E of the central electrode is in the 
region of 0-02in, whilst the external diameter of the 
annular end face G of the protrusion F is approxi- 
mately 0-06in. The axial length of the protrusion F 
is less critical, but in a construction of this kind, where 
said axial length is approximately 0-03in, bridging 
trouble has been virtually eliminated.—September 17, 
1958. 


MARINE ENGINEERING 
803,602. August 16, 1956.—THEe STABILISATION OF 
Suips, Muirhead and Co., Ltd., Elmers End, 
Beckenham, Kent. (/nventor : John Bell.) 

The invention relates primarily to the stabilisation 
of ships and refers particularly to the movable fins 
or hydroplanes used in so-called activated fin systems. 
Referring to the drawing, a portion of the hull A 
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of a ship carries a support B for a fin shaft C. The 
fin shaft carries the major portion D of a fin which 
has a second portion E. Portion E of the fin can be 
telescoped into portion D, and when telescoped the 
whole fin is within the angle bounded by lines F and 
G. The upper view shows, on a larger scale, a view 
of the fin D and E when looking in the direction of 
arrow J. The dotted circle represents the fin shaft C 
whilst the chain lines H represent the limits of moves 
ment of the centre line of the fin when it is being 
oscillated for the purpose of stabilising the ship 
against roll. The specification also shows the con- 
struction of a fin according to the invention having 
mechanical or hydraulic means for extending and 
telescoping the moving portion and also means for 
withdrawing the whole fin into a box.—October 29, 
1958. 
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Forthcoming Engagements 


Secretarie Institutions, Societies, & desirous of having 


notices of meetings inserte d in this column, are requested to note 
that, in order to make sure of their insertion, the necessary tnforma- 
tion should reach this office not later than a fortnight before the 


In all cases the TIME and PLACE at which the mecting ts 


to be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

BristoL AND West OF ENGLAND BRANCH 
Grand Hotel, Bristol, “‘ Capacitors Pay Dividends,”’ 8 p.m 
% LiveRPooL AND District BRANCH Industrial Development 
Centre, M.A.N.W.E.B., Paradise Street, Liverpool, I,“ Flame- 
proof Installations,” W. T. Partington, 7.30 p.m. 

Mon., Dec. 8.—BOURNEMOUTH BRANCH : Grand Hotel, Firvale 
Road, Bournemouth, Lecturettes, 8 p.m. je CENTRAL LONDON 
BRANCH Visit to Falk, Stadelmann, Ltd., Mount Street, 
London, W.1: “ My Experiences in America,’ R. S Falk, 
7.15 p.m. % North West LONDON BRANCH Century Hotel, 
Forty Avenue, Wembley Park, “Cold Cathode Lighting 
E. A. Langsdon, 8.15 p.m. 

Tues.. Dec. 9.—GLasGow BRANCH : Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank Crescent Glasgow, C.2, 

Ships’ Electrical Systems,” 8 p.m. *¥ PORTSMOUTH AND 
District BRANCH Offices of the Ministry of Labour and 
National Service, Lake Road, Portsmouth, “ Earthing and 
Parth Leakage Protection,” J. A. Robbins, 7.30 p.m Ww YORK 
BRANCH “ Georgian House,” Blossom Street, ¥ ork, “ Low 
Voltage Portable Tools,”’ 7.30 p.m 

Wed.. Dec. 10,—BiRMINGHAM BRANCH : Birmingham Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 2, 
Films, 730 p.m. % BRADFORD BRANCH Midland Hotel 
Bradford, “ Magnetic Amplifier Control,” G Horrobin, 
7.30 p.m. %& LuTON BrRancu : Luton Chamber of Commerce, 
George Street West, Luton Rectifiers," 8 p.m. ¥& SOUTH- 
East LONDON BrRaNcH : Eltham Green School, Queenscroft 
Road. Eltham, London, S.E.9, * Radar—Aids to Navigation, 
A. Vaux, 7.45 p.m 

Thurs.. Dec. 11.--SouTH LONDON Branch : Greyhound Hotel, 
High Street, Croydon, “ Transformers,” G. O. ¢ astell 8 p.m 
% SouTH West Lonpon BrRancu: “ Prince of Wales "’ Hotel, 
Wimbledon, London, S.W.19, “ Space Castle, 
7.45 p.m 

Fri., Dec. 12.—StToke anp Crewe BRANCH Royal Hotel, 
Crewe, “ Fuel Efficiency,” H. B. Weston, 7.30 p.m 
BRITISH INSTITUTION OF RADIO ENGINEERS 

Wed., De 10.—SoutH Waxes Section: Technical College, 
Ltfandaff, Annual General Meeting ; “The Training of 
Electronics and Radio Engineers,’ 6.30 p.m *% NORTH 
EASTERN SECTION Institution of Mining and Mechanical 
Engineers, Neville Hall, Westgate Road, Newcastle upon Tyne, 
“ High Resolution Airfield Control and Ground Surveillance 
Radar.’ P. H. Walker, 6 p.m. %& West MIDLANDS SECTION 
Wolverhampton and Staffordshire College of Technology, 
Wulfruna Street, Wolverhampton, “ Electronic Instruments in 
Motor Vehicle Research,”’ J. C. Dixon, 7.15 p.m. 

Fri., Dec. 12.—LONDON SECTION London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street London, 
W.C.1, Technical Films, 6.30 p.m 

COMBUSTION ENGINEERING ASSOCIATION 

Wed., Dec. 10.—ScottisH Recon : Central Hotel, Glasgow, C.1, 

Carrying Out a Heat Balance in a Piant,”’ N. N. Grattidge, 
10.30 a.m.; “* Planned Maintenance,”’ T. W. Fishlock, 2.30 p.m 

ILLUMINATING ENGINEERING SOCIETY 

Mon.. Dec. 8.—Leeps Centre: British Lighting Council, 24, 
Aire Street, Leeds, 1, “ Lighting Calculations for Linear 
Fittings from Polar Curves,”’ R. R. Holmes, 6.15 p.m. & SHEF- 
FIELD CENTRE Grand Hotel, Sheffield, * Display Lighting,” 
J. Stewart, 6.30 p.m 

Tues., Dec. 9.—-LONDON CENTRE Federation of British Indus- 
tries, 21, Tothill Street, London, S.W.1, Discussion on Tech- 
nical Committee Interim Report on Lighting Design Data 
6pm. Ww LiverPoor CErNTRE Merseyside and N. Wales 
Electricity Board Industrial Development Centre, Liverpool 
* Turning Day into Night,”’ G. H. Wood, 6 p.m 


INCORPORATED PLANT ENGINEERS 


Tues., Dec. 9.--MANCHESTER Branco : Engineers’ Club, Albert 
Square, Manchester, “ Application of Hydraulics in Industry,’ 
J. R. Fawcett, 7.15 p.m. 

Wed., Dec. 10.--DUNDEE BRANCH Taypark Hotel, West Ferry, 
Dundee, Railway Maintenance Problems,’’ 7.30 p.m 
% East Midlands Brancu : Sherwood Room, County Hotel, 
Theatre Square, Nottingham, “ Answering the Unanswer 
able," B. Simpson, 7 p.m. x WesreRn Brancu : Grand 
Hotel, Broad Street, Bristol, “* Contractors Plant,"’ 7.15 p.m 

Thurs., De i GLASGOW BRANCH Scottish Building Centre, 
425/427, Sauchiehal! Street, Glasgow, “Can Formal Managc- 
ment Techniques Benefit the Work of the Plant Engineer ? 
F. R. Curry, 7.15 p.m. %& Norn East BRANCH Roadway 
House, Oxford Street, Newcastle upon Tyne, “ Atmospheric 
Pollution,”’ B. Richardson, 7 p.m 

INSTITUTE OF BRITISH FOUNDRYMEN 

Thur De 1 Beps AND HERTS S&CTION Town 
Luton, Production of a Cylinder-head Casting 
Bolton, 7.30 p.n 

INSTITUTE OF MARINE ENGINEERS 
) Memorial Building, 76, Mark Lane 
Welding in Marine Engineering, L.A 


mercting 


To-day, Dec. 5. 


Travel,’ G 


London, 


Dorrat, 


SCOTTISH SECTION 
319. Elmbank Crescent 
Ship 


Institution of Engineers and 


Glasgow, ¢ * Some 
Influencing Nuclear nstallations,”’ 
50 p.m 

11 WeST 
nge and Engineer 
Some Aspects of Torsional Vibration,’ f 


MIDLANDS SECTION Birmingham 
ng Centre, Stephenson Place, Birming- 
K.. Nestorides, 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 
Mon., Dec. 8.—S Institution of Engineers and 
Shipbuilders, | 4 Type 
Injection Pump and Hydraulic Governor,”’ J. Bracken, 7.30 p.m 
Tues.. Dec. 9.--Mupianps CENTRE Birmingham Exchange and 
Centre, Stephenson Place, Birmingham, The 
* Motor Industry Research Association WO G 
*nson pon 
De 10..-SOUTHERN CENTRE P. 
The Use « jastics in Road 
0 p.n 
Thur dD. 1! SOUTH WESTERN GROUT Duke of Cornwa! 
Hote! “A Practical Talk on Pistons and Liners 
G. Ww. ¢ 7.30 p.m 
Fri., De 12 
Engineers, Park Place, € ardiff 
to the Operation and Maintenance 
W. J. Edbrooke, 7 p.m 
INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 
To-day, Dec. 5.—LONDON BRANCH 6, Buckingham Gate 
London, S.W.1, ““ How Far are British Tillage and Harvesting 
Machines Meeting Overseas Conditions,”’ 2.15 p.m 


TTISH CENTRE 


nk Crescent, Glasgow The 


lygon Hotel, Southamp- 
Transport Cc. Welch 


Piymouth 
Yarwood 
SouTH Wa.es CENTRE South Wales Institute of 
Costs and Costing Relating 
of a Fieet of Vehicles 


Mon., Dec. 8.—INPORMAL MEETING : 


THE ENGINEER 


INSTITUTION OF CHEMICAL ENGINEERS 
Wed., Dec. 10.—MIDLANDS BRANCH : Birmingham College of 
Technology, Gosta Green, Birmingham, “ Chemical Engineer- 
ing as Applied to the Manufacture of Antibiotics,”’ J. Stuart, 
6.30 p.m. 
INSTITUTION OF CIVIL ENGINEERS 


Tues., Dec. 9.-LONDON BRANCH : Great George Street, West- 
minster, London, S.W.1, “ The Use of Radioactive Isotopes for 
the Investigation of Sewage Treatment Plant,’’ S. G. Burgess 
and A. F. Green, 5.30 p.m 

Wed., Dec. 10.—NORTH WESTERN ASSOCIATION : County Hall, 
Preston, “ Recent Developments in Soil Mechanics as Applied 
to Road Construction,”’ S. Raymond, 6.15 p.m. 

Thurs., Dec, 11.—MIDLANDS ASSOCIATION : James Watt Memorial 
Institute, Great Charles Street, Birmingham, 3, “‘ Contractors 
Plant,’’ N. A. Soper, 6 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 

Savoy Place, London, 
W.C.2, Discussion on “ What Price for Amenities,”’ opened by 
J. E. Shepherd, 5.30 p.m. ye Fast ANGLIAN Sun-CENTRE : 
Assembly House, Norwich, “ Results of Full-Scale Stability 
Tests on the British 132kV Grid System,’’ F. Busemann and 
W. Casson, 7.30 p.m. ye MERSEY AND NORTH WALES CENTRE : 
Royal Institution, Colquitt Street, Liverpool, “* Investigations 
of Power-Follow Current Phenomena Using a Synthetic Power 
Source,”’ L. L. Alston, and F. M. Bruce; “ The Impulse 
Initiation of Arc Discharges,” L. L. Alston, 6.30 p.m. 
te NorTH-EASTERN CENTRE: Neville Hall, Westgate Road, 
Newcastle upon Tyne, “ Electrification of the U.K.A.E.A. 
Industrial Group Factories,’ J. W. Binns and W. J. Outram, 
6.15 p.m. y% SouTH MIDLAND CenTRE: Winter Gardens, 
Malvern, “ Zeta,” R. Carruthers, 7.30 p.m. ye WESTERN 
CENTRE: University Engineering Laboratories, University 
Walk, Bristol, 8, Joint Meeting with the Western Supply and 
Western Utilization Groups, “‘ Operational Experience at 
Calder Hall,”’ K. L. Stretch, 6 p.m. 

Tues., Dec. 9.—LONDON GRADUATE AND STUDFNT_ SECTION : 
Savoy Place, London, W.C.2, “ The Application of Electronics 
to Jet Engine Control,’’ h. E. Coles, 0.30 p.m. ye CAMBRIDGE 
RADIO AND TELECOMMUNICATION Group : Cavendish Labora- 
tory, Free School Lane, Cambridge, “* B.B.C. Sound Broad- 
casting on U.H.F.,”” E. W. Hayes and H. Page, 8 p.m 
%e NORTHERN IRELAND CENTRE: Civil Engineering Depart- 
ment, Queen’s University, Belfast, “‘ Earthing of Low and 
Medium-Voltage Distribution Svstems and Equipment,”’ 
F. Mather, 6.30 p.m. % SOUTH-West SCOTLAND SuB-CENTRE, 
Institution of Engineers and Shipbuiluers, 39, Elmbank 
Crescent, Glasgow, C.2, “‘ Design and Application of Large 
Solid-Rotor Asynchronous Generators,”” P. Richardson, 


7 p.m 

Wed., Dec. 10.—RADIO AND TELECOMMUNICATION SECTION : 
Savoy Place, London, W.C.2, “* Bridging the Atlantic,"’ A. H 
Mumford, 5.30 p.m. 3% SouTH MipLAND CENTRE: James 
Watt Memoria! Institute, Birmingham, Senior Chairman's 
Address, J. Ashmore, 6.30 p.m. ye NORTH-WESTERN RADIO 
AND TELECOMMUNICATION Group: Engineers’ Club, Albert 
Square, Manchester, “ Electronic Devices in Guided Missile 
Systems,’’ G. N. Hough, 6.45 p.m. ye NortTH LANCASHIRE 
SuB-CENTRE : North-Western Electricity Board, Lecture 
Theatre, Jubilee Street, Blackburn, “‘ The Generation of 
Electricity in the London Area,’’ H. V. Pugh, 7.15 p.m 
% Ruasy Sus-Centre: College of Technology and Arts, 
Rugby, “ Recent Uses of Ultrasonics in Investigating the 
Characteristics of Materials,’’ J. Lamb, 6.30 p.m. yy SOUTHERN 
CENTRE: R.A.E. Technical College, Farnborough, “ Tran- 
sistors in Communication and Control Equipment,”’ 6.30 p.m 

Thurs., Dec. 11.—UTILIZATION SECTION : Savoy Place, London, 
W.C.2, Joint Meeting with the Institution of Mechanical 
Engineers, ‘‘ The Deltic Locomotive,’’ C. M. Cock, 5.30 p.m 
% LONDON GRADUATE AND STUDENT SECTION : Assembly Hall, 
3 (Tels.) Training Bn., R.E.M.E., Arborfield, Berks, Repeat of 
Chairman's Address, J. F. Outram, 7 p.m. 4% NORTH MIDLAND 
CENTRE : The University, Leeds, ““‘ Modern Re-Heat Practice 
in Steam Power Stations,’’ F. H. S. Brown and J. W. H. Dore, 
6.30 p.m. je NortH SCOTLAND SuB-CENTRE: Electrical 
Engineering Department, Queen’s College, Dundee, “ Electrical 
Installation at Calder Hall Nuclear Power Station,’’ N 
Mackay and E. Hardwick, 7 p.m. ye SOUTH-WESTERN Sus- 
CENTRE : S.W.E.B. Showrooms, Union Street, Torquay, 
“* Diesel and Diesel-Electric Traction,’’ A. H. Bloomer, 3 p.m 
te West Waves (Swansea) SuB-CENTRE : Conference Room, 
S.W.E.B. Showrooms, The Kingsway, Swansea, ** Operational 
Experience at Calder Hall,”’ K. L. Stretch, 6 p.m. %& IRisu 
BRANCH Physical Laboratory, Trinity College, Dublin 
* Earthing of Low and Medium-Voltage Distribution Systems 
and Equipment,”* F. Mather, 6 p.m 

Fri., Dec. 12.—EDUCATION DISCUSSION CIRCLE Savoy Place, 
London, W.C.2, Discussion on “ The Teaching of Mathe 
matics to Engineers,’ openea by M. Bridger, 6 p.m. ¥& Easi 
MIDLAND CENTRE : Technical College, The Newarkes, Leicester 
“ The National-Elliott 405 Computer and its Application to 
Production Procedures,’” H. A. Mathews, 7.15 p.m. ye NorTH 
SCOTLAND Sus-CENTRE : Robert Gordon's Technical College, 
Aberdeen, “ Electrical Installation at Calder Hall Nuclear 
Power Station,”’ N. J. Mackay and E. Hardwick, 7.30 p.m 
te SOUTHERN CENTRE S.E.B. Showrooms, Newport, Isle of 
Wight, Open Discussion, 6.30 p.m 


INSTITUTION OF ENGINEERING DESIGNERS 
Mon., Dec. 8.--NORTH-EAST BRANCH : Northern Architectural 
Association Hall, 6, Higham Place, Newcastle upon Tyne, |, 
* Hydraulic Machinery,’”’ D. C. Jeffrey and E. Rutherford 
7.15 p.m. 
INSTITUTION OF HIGHWAY ENGINEERS 
Institution of Structural 


To-day, Dec. 5.—-LONDON BRANCH 
Engineers, 11, Upper Belgrave Street, London, S.W.1, ‘* Motor 
way Design and Construction in Worcestershire,’ W. R 
Thomson, 5.30 p.m, 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Wed., Dec 10.—Institution of Mechanica! Engineers, 1, Birdcage 
Walk, Westminster, Lonaon, S.W.1, “ Maintenance and 
Overhaul of Electric Locomotives and Multiple-Unit Sets of 
the Manchester-Sheffield-Wath Electrification,’ J. S. Scott and 
J. K. Lord, 5.30 p.m 

Thurs., Dec. 11.—Institution of Electrical Engineers, Savoy Place, 
London, W.C.2, Joint Meeting with the Institution of Electrical 
Engineers, and the Institution of Mechanical Engineers, *‘ The 
Deltic Locomotive,’’ C. M. Cock, 5.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Dec. §.—-ORDINARY MEETING 1, Birdcage Walk, West- 
minster, London, S.W.1, “*‘ Experimental! Investigation into the 
Stress Distribution in a Band Reinforced Pressure Vessel, 
K. G. Mantle, N. Marshall and P. J. Palmer, 6 p.m. %%& Scor- 
risH SECTION: Robert Gordon's College, Aberdeen, ‘‘ The 
Steam Catapult,”’ C. C. Mitchell, 7.30 p.m 

Tues., Dec. 9.—AUTOMOBILE Drvision 1, Birdcage Walk, 
Westminster, London, S.W.1, “* Some Aspects of Valve Gear 
Design,’’ C. A. Beard ; ** Torsional Vibration,’’ D. F. Braund 
‘Balancing of High-Speed Four-stroke Cycle Engines 
R. Clink, 4 p.m. ye N.W. BRancu, LiverPooLt PANEL 
Blossom’s Hotei, Chester, ** Test Bed Installations and Engine 
Test Equipment,”’ the late H. G. Freestor, and “* Type Testing, 
R. A. Laurence and W. H. A. Collins, 6.45 p.m. ¥&% S. WaLEs 
BRANCH : S. Wales Institute of Engineers, Park Place, Cardiff 

Mechanical Marshalling of Railway Wagons in Work 
Sidings," W. G. Grossmith, 6 p.m. 


Wed., Dec. 10.—E. MiIpLanps BRANCH: Conference Room 
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Central Electricity Generating Board Station, Peterborough, 
“ Practical Training of the Engineer,”’ 7.30 p.m. ye LUTON 
A.D. Centre Town Hail, Luton, “‘ The Development of a 
Sports Racing Car,"’ John L. Wyer, 7.30 p.m. SOUTHERN 
GRADUATES SECTION : Cockcroft Hall, Harwell, “ High Speed 
Photography as an Aid to Engineers,”’ A. Payne, 3.30 p.m. 
Thurs., Dec. 11.—JowNT MEETING WITH THE INSTITUTION OF 
ELECTRICAL ENGINEERS : Savoy Place, London, W.C.2, 
* The Deltic Locomotive,’ C. M. Cock, 5.30 p.m. 4 INDUS- 
TRIAL ADMINISTRATION AND ENGINEERING PRODUCTION GROUP 
DisCUSSION : 1, Birdcage Walk, Westminster, London, S.W.1, 
The Engineer in Production : His Training and Utilization,” 
6 p.m. Ye N.E. BRANCH : Stephenson Building, Claremont 
Road, Newcast'e upon Tyne, “‘ Thermodynamic Study of the 
Number and Positioning of the Feed Pumps in the Feed Train 
of a Regenerative Steam Cycle,”” R. W. Haywood, 6.15 p.m. 
% YORKSHIRE BRANCH: The University, Leeds, “* Re-heat 
Practice in British Power Stations,” F. H. S. Brown and 
J. W. Dore, 6.30 p.m. %& E. MipLANDS GRADUATE SECTION ! 
Engineering Building, The University, Nottingaam, * Vibrations 
of Frameworks,”” N. F. Rieger, 7 15 p.m. 
Fri., Dec. 12.—SteAM Group Discussion : 
Westminster, London, §.W.1, “ Boiler 
Troubles,”’ 6 p.m 


INSTITUTION OF PRODUCTION ENGINEERS 


Mon., Dec. 8.—SHEFFIELD SECTION: Grand Hotel, Sheffield 
* Argon Arc Welding of Corrosion and Heat Resisting Steels,”’ 
J. A. McWilliam, 7.15 p.m. 4 Leeps SECTION : Hotel Metro- 
pole, Leeds, “A Modern Foundry for the Manufacture of 
Small Steel Castings by New Moulding Techniques,”’ J. H 
Osborn, 7 p.m 7 i 

Tues., Dec. 9 


1, Birdcage Walk, 
and Componen} 


DONCASTER SECTION : Technical College Hall, 
Doncaster, “ Manufacture of Ball and Roller Bearings,”’ 
7 p.m. ye HALIFAX AND HUDDERSFIELD SECTION: Percival 
Whitley Technical College, Francis Street, Halifax, ‘“ Current 
Experimenta! Work with Sintered Oxide as a Cutting Tool,” 
R. N. Cook, 7.30 p.m. ye LONDON GRADUATE SECTION : 10 
Chesterfield Street, London, W.1, ‘ Investment Castings by 
Centrifugal Methods,”’ I. L. Gwynn, 7.15 p.m. LUTON 
SECTION Pink Room, W. H. Allen Sons and Co.. Ltd 
Bedford, “* Nuclear Power and its Effects on the Production 
Engineer,’’ I. Munro, 7.20 p.m 

Wed., Dec. 10.—MIDLANDS REGION: College of Technology 
Wulfruna Street, Wolverhampton, “ Transfer Presses,”’ L. 
Schuler, 7 p.m. ye LiverPoot SECTION : I iverpool Technical 
Libraries, William Brown Street, Liverpoot, 3, ‘* Materials 
Handling A Challenge to British Industries,” A. G. Hayek 
7.30 p.m. ye Luton Grapuate SECTION : Mayor’s Parlour. 
Town Hall, St. Albans, “ Railway Modernisation,”’ 7.30 p m. 
*% S. Essex SECTION Hoffmann Manufacturing Company 
Lid., Social Centre, New Street, Chelmsford, “ E rgonomics in 
Industry,”’ W. F. Floyd, 7.30 p.m %& SOUTHAMPTON SECTION 
King’s Arms Hotel, Christchurch, ** The Electronic Contro! of 
Machine Tools for Aircraft Production,”’ H. Ogden, 7.30 p.m 

Thurs., Dec. 11.—LeicesteR SECTION : Grand Hotel, Leicester 
“ Communications in Industry,’’ A. Dick, 7.15 p.m. %& SIR 
ALFRED HERBERT PAPER Royal Institution, Albemarle Street 
Londoa, W.1, ** The European Common Market—lIts Origins 
and Implications,” Sir Cecil Weir, 6.30 p.m 

Fri., Dec, 12.—N®WCASTLE UPON TYNE SECTION Rutherford 
College of Technology, Northumberland Road, Newcastle upon 
Tyne, Film Evening, 7 p.m 


INSTITUTION OF PUBLIC HEALTH ENGINEERS 


Thurs. Dec. 11.—Caxton Hall, Westminster, London, S.W.1. 
; The Universities and Public Health E ngineering,”’ P. Sutcliffe, 
> p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 


To-day, De« 5.—MIDLAND COUNTIES BRANCH GRADUATES’ AND 
STUDENTS’ SECTION Birmingham Exchange and f ngineering 
Centre, Birmingham, “ The Jodrell Bank Radio Telescope,”’ 
6.30 p.m. ye WESTERN COUNTIES BRANCH University 
Engineering Laboratories, Bristol, ‘* Modular Planning in 
the Drawing Office,"’ G. R. Caines, and “‘ The Measurement 
of Strain by an Electrical Method,”’ J. R. Daniell, 6 p.m 

Tues., Dec. 9.—SCottisH BRANCH Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, * Structural 
Aspects of Ravenscraig Melting Shop,”’ K. F. Geesin, 7 p.m 

Wed., Dec. 10.—YorKSHIRE BRANCH Metropole Hotel, Leeds, 

Universal Beams and their Application,’ S. Barlow and 
G. Foster, 6.30 p.m 
Thurs., Dec. 11.—11, Upper Belgrave Street, London, S.W.1. 
The Design and Construction of Pelham Bridge, Lincoln.” 
S. M. Reisser, D. Bolton and K. M. Wright, 6 p.m. 

Fri., Dec. 12.—WALES AND MONMOUTHSHIRE BRANCH Ss 
Wales Institute of Engineers, Park Place, Cardiff, Symposium 
of papers on “* The Education and Training of a Civil E ngineer,” 
B. Neal, A. Harvey and A. Borlase, 6.30 p.m 


IRON AND STEEL INSTITUTE 

Tues., Dec. 9.—Institution of Naval Architects, 10, 
Belgrave Street, London, S.W.1, 11th Hatfield 
Lecture, N. P. Allen, 6 p.m 

Wed. and Thurs., Dec. 10 and 11.—AUTUMN GENERAL MEETING 
4, Grosvenor Gardens, London, $.W.1, Caxton Hall, West- 
minster, London, S.W.1, and the Institution of Naval Archi- 
tects, 10, Upper Belgrave Street, London, S.W.1 


JUNIOR INSTITUTION OF ENGINEERS 

To-day, Dec. 5.—Pepys House, 14, Rochester Row, Westminster 
London, S.W.1, Films, 7 p.m : 

Mon., Dec. 8.—SHEFFIELD SECTION Livesey Clegg House, 44, 
Union Street, Sheffield, Film Evening, 7.30 p.m. 

Fri., Dec, 12.—INAUGURAL Me®€TING : Pepys House, 14, Rochester 
Row, Westminster, London, S.W.1, Induction of William 
Milton Larke as president ; Presidential Address, “ Inspiration 
and Integration,”’ 7.30 p.m. 


LIVERPOOL METALLURGICAL SOCIETY 
Thurs., Dec. 11.—Department of Metallurgy, The University, 
146, Brownlow Hill, Liverpool, 3, “* The Metallurgical Applica- 
tions of High Resolution Electron Microscopy,”’ J. Nutting, 
p.m 


MANCHESTER ASSOCIATION OF ENGINEERS 


Tues., Dec. 9.—Engineers’ Club, Albert Square, Manchester. 
“ Application of Hydraulics in Industry,’’ J. Fawcett, 
6.45 p.m 

Fri., Dec. 12 Mining Institute, Neville Hall, Newcastle upon 
Tyne, ** Economics of Ship Time,’’ R. M. Thwaites, 6.15 p.m 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 

To-day, Dec. 5.12, Great George Street, Westminster, London. 
S.W.1, “ Training the Metalliferous Mine Surveyor,’ J 
Sheppard, 5.45 p.m 

Thurs., Dec. 11 12, Great George Street, Westminster, London, 
S.W.1, * The Ordnance Survey of Northern Ireland,’’ K. M 
Papworth, 5.45 p.m 

SOCIETY OF INSTRUMENT TECHNOLOGY 

Wed., Dec. 10.—-CONTROL SECTION : Manson House, Portland 
Place, London, W.1, “* An Experimental Approach to Some 
Control Problems of Multi-Stand Rolling Mills,’ H. Gill, 
6 p.m 

WEST OF SCOTLAND IRON AND STEEL INSTITUTE 

Fri., Dec, 12,—39, Elmbank Crescent, Glasgow, C.2, “‘ Some 
Experience in the Use of the Quantovac in a Steelworks 
Laboratory,”’ S. Muir, 6.45 p.m 


Upper 
Memorial 
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Once again, valves by Crane 


D27 


The new Olefine Plant — the second of its kind — 
has been built in the heart of Wilton Works for 
the Billingham Division of Imperial Chemical 
Industries Limited. Here important raw materials 
are manufactured for the other [.C.I. plants; and 
here working under arduous conditions (extremes 
of temperature) are many Crane valves. As on the 
first Olefine Plant. this new plant has Crane steel 
valves up to 16 inch. Here is proof once again of 
industry’s reliance on Crane’s dependability and 
performance, a reliance based on modern produc- 
tion methods, individual factory testing and high 


grade materials which go into every one of the . Pe en % | owl ze: 
: * : ‘ ; {he 88 rh. > 

Ss If . a 

¢ ‘ 


Crane products. This plant was designed and : eae a 
£ . 5 q } ' P) 


installed by Kellogg International Corporation. 


CRANE -=; 
VALVES OF BRONZE r oa: 
CAST IRON & CAST STEEL 


i 


“at 


it 
ish. 





Bristol, Glasqow. London. Manchester 


CRANE LTD., 15-16 RED LION COURT, FLEET ST., LONDON, E.C.4.. Works: IPSWICH. Branches: Birmingham, Brentford, 




































































































































AUTOMATIC : 
FEED PRESSES 








WE ALSO MAKE 


Power Screw Presses 
Double Action type Drawing Presses 














Open-fronted Presses : 
gy Double sided Presses e 
2 ~, Single and Double Crank Presses es 

















Minting machinery Cartridge machinery 


(Pint TAYLOR & CHALLEN LTD. 
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am BIRMINGHAM 19 4 


100 ton Roll Feed Press 
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HOSE S217 


— piping hot 






















MacLellan Hose Service gets you the right 
grade and size of hose exactly where and 


when you want it. 


'# ig a 
/ oS MacInnes, bagpipe virtuoso and 


fy Yan MacLellan man for 15 years. 
A f 
/ Vi Hector has played his pipes at Balmoral, in Germany and 
/ 


j Y He was Scottish 


/ af 
/ gst 
/ : i 
fis 
r 
/ 


In the London area one of the men who 


sees to it is the manager, Hector 





Italy, and occasionally even in Putney. 
Amateur Piping Champion in 1950, and once, at 


Hogmanay, he got a skirl out of a length of spiral bore. 


Hector MaclInnes knows suction and discharge hose 
even better than his bagpipes. So does every 
MacLellan area manager and technical repre- 
sentative. They will supply just the hose 


MacLellan are large enough to employ the most up-to-date methods 
you need (“Staunch,” ** Sturdy” and 


and equipment ; close knit enough to give every order individual atten- 
tion ; adaptable enough to meet your special needs. Suction and discharge “ Stalwart,” for water, are always in 
hose for water, sand, slurry, chemicals, oil, etc. Large stocks at all stock in many sizes) or have a quality 
depots. Lengths generally up to 60ft. Express delivery. made specially for you. Just ask. 





| MacLellan 





George MacLellan & Co. Ltd. 


Makers of Rubber for Industry : suction and discharge hose. 

conveyor belting for outdoor and underground service, expansion 
joints, rubber jointing and cut joints, Macbond rubber and 
ebonite lining and covering, Mactex rubber buckets, roller 


and idler covers, asbestos millboard, protective clothing. 





185-195 Shuna Street, Maryhill, Glasgow, N.W. 
Telephone: Maryhill 51119 Telegrams: CAOUTCHOUC Glasgow 


London: Burston Road, Putney, $.W.15. Telephone: Putney 5678 


George MacLellan & Co. Ltd. 
Belfast: 60B North Queen Street. Telephone: 22822 


Newcastle: 3-5 Queen Street. Telephone: 27617 
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MAKERS OF 
GEARBOXES 
FOR 40 YEARS 








ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 
Telephone: Birmingham Victoria 4064 


FOR ALL ENGINEERING 7 - 
AND ALLIED TRADES VEE -REG 


Regulating /Stop 
OUR KEYNOTE 

















GLOBE VALVES 


FITTED WITH 
‘V’ PORTED STAINLESS 
STEEL CLACK & SEAT 


in Bronze & Steel 

for Pressures up 

to 900 P.S.I. and 

800° F. 

WRITE FOR CATALOGUE TO :— 
THE BRITISH STEAM SPECIALTIES LTD. 

FLEET STREET 
LEICESTER 





S- 


BRITISH INDUSTRIAL TOOL SUPPLIES LTD | 


DUDLEY ROAD : LYE: NR. STOURBRIDGE - TEL: LYE 2421 







































The DeVlieg method effected savings of— 
26°|, in machining time and 
G9°l, in setting time 


By comparison with the older method on a Horizontal Boring Machine, 

eight set-ups were required on this machine, but only two on the Jigmil. 
Operations vary from precision boring a hole |-25lin. dia. by 64in. long to 
milling the joint faces: in all, sixty-six operations are performed. 

The Jigmil method also considerably reduces the numbers of boring bars and 
miscellaneous equipment normally required for each operation on a 
horizontal boring machine 





The smallest of the range of DeVlieg 
Spiramatic Jigmils, known as the 

Herbert DeVlieg No. 2B/36 is now built by us 
in a new Specially-equipped plant at 
Lutterworth. The 2B 36 has vertical 

and horizontal capacit es of 24in. and 36in. 
respectively; a 24in. dia. spindle. 


wh wien 








ALFRED 


mw HERBERT 


LTD., COVENTRY 








AD 389 
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CHE Most VERSATILE STEAM TRAP YET 


——— 





















Al} 
Stainles, Ste ] 
a 


DIEMETAL 


SUPERB 


Light weight 


Small size 





Inbuilt 
Stainless stee) 


Strainer 





Up to 550°F. 
10-350 psi without adjustment 


Unaffected by superheat, waterhammer, vibration, 
corrosive condensate and freezing 


Discharges condensate when present : THE 


| HEMISPERICAL 
Shuts tight on no load : SHAPES THAT FORM 
No condensate seal or prime : : THE BODY OF THE 


HOOVER 
CONSTELLATION 


THE SPIRAX THERMODYNAMIC CLEANER 
3 ARE DEEP DRAWN 


BY NARITE DIES 











am === Get to know this brilliant new trap NOW — — — 





Please post full details of the 
versatile new Spirax 'TD' 





Name PHOTOGRAPH BY COURTESY OF MESSRS. HOOVER LTD. 


Address 
N.C. ASHTON LTD. 
 $T ANDREW’S ROAD 
EGI258 | 
Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 bh U D D e R $ r { J L D 


London: 28 Victoria Street, SW1 Abbey 6101-3832 
| TELEPHONE: HUDDERSFIELD 6263/4 
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Groping Blindfold? 


Ultra Electric Radar Simulator 
Equipment today plays a vital part 

in training radar operators to obtain 
the maximum amount of information 

from their radar sets under 
conditions of poor visibility. 

This is but one of the many ways 
in which Ultra Electric is serving 

many industries, applying to their 
needs all the skill, experience 

and ingenuity that created the air-sea 
rescue beacon SARAH, directional 

Sonobuoy transmitters, and Turbine 


Engine Control Equipment. 


WILITRA\ EILIECTTIRUG HINA 1ElD 
SPECIAL PRODUCTS DIVISION 


WESTERN AVENUE, LONDON, W.3. Telephone: ACOrn 3434 


ALR CGCRAFT CONTROLS &€ RADIO BQUEPNM EN T ° RADAR SIMULATORS 


COMPUTER EQUIPMENT : AIR SEA RESCUE BEACONS - ELECTRIC SERVO SYSTEMS 








— 
‘ 
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Overhead Electric hq (- - 
Travelling Cranes by | 
































“ 
E.O.T. Cranes up to 50 tons S.W.L. and 100 ft. span Reed Crane and Hoist 
Electric Hoists up to 10 tons S.W.L. . * 
Jib Cranes, Goliath Cranes, Com pany Lim ited 


Winches, Telphers & Runways 
Lodge Causeway, Fishponds, 


Full Catalogue sent on Request Bristol. Telephone: 65-3237'8 Bristol 


KONTITE 


The World’s Finest 
Pipe Fittings 

















@ All Kontite Castings are made in corrosion 
resisting gunmetal. 


The Kontite range of fittings is the largest in the trade. 


Our delivery service is second to none and all items can be 


delivered within a matter of days. 


@ Kontite Compression Fittings are made for all sizes of pipe 


up to 6” bore. 


Free comprehensive catalogue will be supplied on request. 





See KAY & COMPANY (Engineers) LTD. 
VG Gs 9)" ENGINEERS BRASSFOUNDERS & ALLOYERS 

Fy mo 2 

23" Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 


Phone: 304! Grams: “‘Kontite "’ Bolton Telex No. 63-186 











HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE WE CAN SUPPLY FITTINGS FOR YOUR PURPOSE 
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FOR : TRADE \ Sinedley MARK 
DROP #11 PAN GRINDING MILLS 


STAMPINGS 


YP RIES! § 


FURNACES 


PRIEST FURNACES LTD : 
#7 LONGLANDS = MIDDLESBROUGH 













REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


| Smedley Brothers. L'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 









FIlé 





















Better than New 
with a.... 


BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 








Th — We also make Stainless and Bronze for 

is m a n other applications. 

. ™ | CROSS MANUFACTURING CO. (1938) LTD. 

i Ss a w e a k | i n k | Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Both 
Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 


WASHERS, SPRINGS, etc. 














H b dA AADDAAOG 
Senn onaaiiiaencekeeieesteed 
4 { \ 








The efficient operation of extensive plant too often depends on the speed, 
strength and infallibility of the valve operator. One mistake and he could 
jeopardize production: he may even place plant and lives in danger. 

By motorising valves with Rotork 
actuators, these possibilities can be 
eliminated. Any size or type of valve 
can be fitted with a Rotork actuator: 


response is immediate to a signal from 





push-button or automatic switch: any 


Invite your enquiries for :— 


ELECTRIG ELEMENTS 


number of valves can be operated 


simultaneously: an arrangement of 





valves can be sequence-interlocked to 





Rotork type soAP 
. . ; actuator fitted to a 
ensure foolproof operation: central- No. 4 second stage 


gearbox. This actu 


ized control of widely separated valves fe”, ts Mistrared ‘ 
can be arranged from one convenient — INDUSTRIAL TUBE HEATERS 
point. ° FRAME HEATERS 
ss * GERAMIC ROD HEATERS 
Our catalogue contains extensive information about valve control. May we send vou a copy? 
Lowe ° RESISTANCES 


RR, Rotork Actuators © CERAMICS 
\ for Valve Control 


ItiFiTi@E 


ROTORK ENGINEERINGCO.LTD., of BATH, ENGLAND Tel: 64558 


RING-UPLANDS 5285. 


STATION WORKS 
WHYTELEAFE-SURREY. 
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BRITISH INDUSTRY 
BUYS MORE 


JONES MOBILE 
CRANES 


THAN ANY OTHER MAKE 















Jones cranes 





take the load/ 


Truck, rail, mobile models—capacities up to 20 tons 
SPECIAL CREDIT FACILITIES @ 3 YEARS’ GUARANTEE @ UNEQUALLED AFTER-SALES SERVICE 


THE 
Distributed in the United Kingdom by GEORGE COHEN SONS & CO., LTD., Wood Lane, London, W.12 
And at: Leeds * Birmingham - Manchester - Glasgow - Swansea - Newcastle - Belfast - Sheffield - Southampton - Bath 
Hts Designed, Manufactured and Exported by their Associates K. & L. STEELFOUNDERS & ENGINEERS LIMITED, Letchworth, Herts 


mPamits 
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Ermeto 


TWIN SADDLE HIGH PRESSURE 
HOSE CONNECTIONS 






















When specifying high pressure hose units 
consider the following advantages of Ermeto 
Twin-Saddle end fittings: 


Easy to fit-only two spanners required. 

Positively re-usable. Can be used time after time. 
No need to strip rubber from hose-end. 

Robust design: will stand any amount of hard wear. 
Will hold higher pressures than the hose itself. 
Available in single units up to 60 ft. long. 


Ermeto high pressure fiexibie nose units can be 
supplied for hydraulic, steam, and chem.cal uses. 
Further particulars and prices gladly sent on request 


BRITISH ERMETO CORPORATION LTD Beacon Works Hargrave Rd. Maidenhead Berks 
TEL: MAIDENHEAD 5100 (10 lines) 











FRONT ACCESS TYPE 
for service up to 5000 amps 
at 660 volts 







MUDIES EL . L 
RADE MAR 
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** The Great Eastern” as she appeared 

in 1869. This steam vessel, designed 

4 by I. K. Brunel, was supplied 
a Ra with iron cables of 23” 
: diameter, manufactured 

at Pontypridd by 
Brown, Lenox & Co, Lid. 
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From Napoleon to Elizabeth IT .. . 


The founder of this Company invented and manufactured the first chain 
cable ever to be used for the mooring of ships ; this was in 1806. 
From 1808 until 1916 the Company unbrokenly, year by year, was awarded the contract 
for the British Admiralty chain cable requirements. 
Today, Brown, Lenox & Co. Ltd. is known all over the World as one of 
the leading firms specialising in the design of moorings—and in the manufacture 
of the components of which a mooring is made up. 
The Company operates one of the very latest types of automatic 
machines for the production of high tensile electric flash butt 
welded steel chain cable. Chain cable is made in sizes 
up to those suitable for mooring the 
largest vessels afloat. 


The following publications are available: 


@ MOORINGS AND BUOYS (32 Pages) 
@ BLeCO MOORING AND SHIPS CHAIN CABLE (8 Pages) 


@ BLACO HIGH TENSILE STEEL CHAIN CABLE (Leaflet) (i "fe —\) 

















@ SHIPS CHAINS, ANCHORS & ANCILLARY GEAR (16 Pages) { rowr Len Ox 
NS ir 


or all, of these publications will be sent free of charge, and 








\ 











Copies of any, 


postage paid 


Iilustration by courtesy of the Trustees of the National Maritime Museum 


BROWN, LENOX & COMPANY LIMITED 


An announcement by the Marine Division of Associated Company : Brown, Lenox & Co. (London) Ltd., Millwall, E.14 


PONTYPRIDD GLAMORGAN 
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FEL FLECTRIC Lro 


THE CRACK DETECTION PEOPLE 


41 SIDNEY STREET, SHEFFIELD, ! 
PHONE: SHEFFIELD 27357/8 
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F.S. RATCLIFFE (ROCHDALE) LIMITED, 


CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 
’Phone: Rochdale 4692/3. ‘Grams: Recoil, Rochdale. Cwsiee 





Good forged blanks are the answer to the 
‘reject’ problem—to lower costs 
in the machine shops and the accuracy and 
quality of the finished precision gear. 
Our experience of the all important first stage 
of forging in your gear production is 


unequalled —and readily at your disposal 


4.074, 


w. B. CULL & SONS LTD. 


Head Office & Works 
TENNANT STREET, BIRMINGHAM, 15 
Phone : MiDland 6048-9 Grams : CULANSONS, B’HAM 
Works also at 
POWKE LANE, OLD HILL, STAFFS 
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The KEY toa good replacement 
floor shied 






CRAF 
ETAL? ? 

















... then the 


name that 


SPRINGS 





by the METTEXTURE PROCESS 


Superseding slow and inefficient methods 
of hand hacking. 


to mind 


Saving time and materials. 





Minimising interruption to factory routine 
and road traffic. 


The METTEXTURE SERVICE 
includes 
EQUIPMENT and OPERATORS 


ran 


M.LYNCH 3. SON L'™ 


MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STROOD 7545-6 GRAMS. LYNCH, STROOD 





THE METROPOLITAN CONSTRUCTION CO LTD 


GREENWICH HOUSE, !!, NEWGATE ST., LONDON, E.C.i. Tel. City 1488 MERCHANTS & SUPPLIERS * STOCKHOLDERS OF STRUCTURAL STEEL 











a: OIL FREE 
4 COMPRESSORS 


DISPLACEMENT RANGE 1 to 136 c.f.m. 
















In the Food Processing, Brewing, Chemical and 
Paper Industries, also for pneumatic instrument 
control, it is essential that the air is free from 
oil in both droplet or vapour form. The Wd 
compressors use carbon rings and completely dry 
cylinders to achieve this purpose. 


Manufactured now for several years they have 
y y 
proved themselves successful in many industries. 


For further details please write requesting 
Leafiet Nos. 4, 20, and 28. 





iWustrated is the twin cylinder model ; WILLIAMS & JAMES (ENGINEERS LIMITED 
having a free air delivery of 50 c.f.m eR fe Rik On my we . ENGLAND 


TELEPHONE GLOUCESTER 24021-2-3 TELEGRAMS & CABLES: “COMPRESSOR GLOUCESTER 
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2 WELDED % 


- PRESSURE VESSELS — 


in STAINLESS STEEL, MONEL, TITANIUM, 
HEAVY ALUMINIUM AND MILD STEEL 


a 








ue a 
THE SIGH OF 
900 WELDING 







Stainless Steel Vessel 9’-0” diameter 
41’-0" long, with hemispherical ends 


Welding techniques and inspection controls 


equal to all requirements; modern progress 
and planning methods to quicken delivery; 
capacity and full research facilities for 
Welded fabrications and fusion-welded variety of work; all these essentials are 
pressure vessels to the requirements co-ordinated by Jenkins of Rotherham to 


FLIES LOOM Ty ARNE Mer provide a production potential second to none 


codes and ‘similiar specifications. 


for the fabrication of welded pressure vessels. 


JENKINS 6 Rotherham 


ROBERT JENKINS & CG: LIMITED, ROTHERHAM 


Telephone : 4201-6 (6 lines ) 











THE I 


KO 





member of 
the 
Glover Group 














~ / The last word 
4 in ropeway design 
An Aerial Ropeway may be the answer 


to your transportation problems 


Write for Ulustrated brochure 


BRITISH ROPEWAY ENGINEERING CO. LTD. 
PLANTATION HOUSE, 
MINCING LANE, LONDON, E.C.3. 


Telephone: MI Netng Lane 7901. 
Telegraphic Address: Rorhauling, Fen London. 








ale 
- 


this A.B. is a 
tough old salt 


> ALUMINIUM BRONZE has all 

the traditional Naval qualities. That’s 
why Lanarkshire make so many A.B. 
bolts, for they stand up to really hard 
wear and offer a high resistance to 
sea-water corrosion — just like any 
good sailor. On or by the sea, and even 
far inland, on chemical plants, oil 
refineries and electrical installation 
work there are many uses for a 
material of 45-55 tons tensile strength, 
which is not troubled by temperatures 
of 300-406 C, and is immune from 
dezincification. For the technical 

it is Aluminium Bronze D.T.D.197A 
and B.§.2033. For those who 

“se like to keep things simple it is a 
matter of asking Lanarkshire for A.B. Bolt. Aye, Aye, Sir! 





ht, non-ferrous bolts and nuts, and high tensile 


LANARKSHIRE 


8 6 ty 3 Et oe 
Hamilton - Lanarkshire - Scotland - Tel : Hamilton 1241-4 


Black, brig 
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CONTROL 
WELL BELOW ZERO 














This servo operated control valve was designed and 
manufactured by Cockburns of Cardonald for a 
special fluid application at 900 p.s.i. and MINUS 
183 DEG. CENT. 


The servo mechanism is actuated by gas pressure 
with hand control for remote action, and the main 
valve is completely balanced to ensure minimum 
operating load. 


COCKBURNS HAVE THE EXPERIENCE AND 
TECHNICAL RESOURCES TO DESIGN AND 
MANUFACTURE VALVES FOR SERVICE UNDER 
THE MOST EXACTING CONDITIONS. 


revele 4:10) 71) Warves 





COCKBURNS LTD CARDONALD GLASGOW swi 


London Office : 175 Piccadilly W1 
N.E. Depot: Fish Quay, N. Shields 











Dec. 5, 1958 THE ENGINEER 87 


Are these hands helping you? 





Screwed A.P.1., B.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 






C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 





These hands are but a pair among many engaged in the continuous 
testing and experimental work carried out in P.J. laboratories, 
where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of this team of 
experts to advise and assist you with your finishing problems. 


FORGED STEEL UNIONS 





integral seats or inserted 
stainless steel, chrome 


You can rely on molybdenum or bronze. 


PINCHIN JOHNSON 


for Paint and Service WALTER SLINGSBY 


PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 oom 
Telephone: TRAfalgar 5600 RAILWAY WORKS, KEIGHLEY 


‘Grama = “Malleable Keighley.” 











BELFAST + BIRMINGHAM + BOOTLE + BRIGHTON + BRISTOL + GLASGOW Phosoa 3709 
LEEDS «+ MANCHESTER «© NEWCASTLE-ON-TYNE . SOUTHAMPTON 

















EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 


i 


























nn 
na 


Gonsult 
V.W. 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 


COo., 
LTD. 


























< 
A.D. and ARB. 
Bre + ee approved 
ee alate 


ee ee 
V. WW. Cco., LTD. 


Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472/ 
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or hiner we ne sii 


~ for the 


{000 MW power station 
at High Marnham 





The condenser for the first of the five 200 MW steam turbo-alternator sets to be 
manufactured by “ENGLISH ELECTRIC’ being assembled at one of the Company’s 
works. This unit contains 83 miles of tubes and is designed to deal with 400 tons of 
steam per hour. When completed the 1,000 MW power station at High Marnham 


will be the largest generating station in Europe. 


ENGLISH ELECTRIC 


steam turbo-alternator sets 


ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
Steam Turbine Division, Rugby 


AFI K RES] ’ RUGBY . RRADFORD LIiVERP oO AC CRINGTON 





ST.3IA H8 
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UNRESTRAINED 
THERMAL PIPE 
MOVEMENTS 


In modern power plants the main high temperature pipework systems 
are subjected to very large thermal movements and, if dangerous stress 
intensifications in the pipe walls and at terminal connections are to be 
avoided, it is essential that the support hangers balance the weight of 
the pipework and do not restrain its free expansion and contraction. 
The Mark 1 UNILOAD constant load pipe support developed by 
Aiton & Co. Ltd. has proved an efficient and reliable unit. Many 
hundreds have been installed in power stations and industrial plants 
throughout the world. 





















Continuous research and development has enabled improvements to be 
effected in order to increase the range of application of this supporting 
unit. The Mark 2 UNILOAD, whilst embodying the tried and proved 
design features of the original unit, incorporates additional compensat- 
ing equipment which ensures that the load deflection curve will not 
vary from the ideal straight line by more than plus or minus 2% of 
the rated load. 





’ CONSTANT LOAD 
PIPE SUPPORTS 


MARK | AND MARK 2 








The Mark 2 UNILOAD is particularly suited to nuclear power plant 
or for any application where exceptional accuracy in load carrying 
characteristics are demanded. 












ESTABLISHED 1900 


HEAD OFFICE * DERBY ‘* WORKS * DERBY & SUNDERLAND 


TELEPHONE: DERBY 47111 (10 LINES) TELEGRAMS: CHANNELPD DERBY 


For over 50 years Aiton & Co. Ltd. have 
specialised in the design, manufacture and 
instatlation of Pipework and Ancillary 
Equipment for the highest temperatures 
and pressures. 
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Presses with 


inbuilt Dependability 


A selection from 
the range of 
C.W. double- 


cronk presses 


PRESS TYPE 
RATING: TONS 
CRANK. DIA, ins. 
BETWEEN SIDES ins. 

_ STROKE ins, 


SLIDE FtoBx RtoLins. | 30 x 68} 
BED F to Bx R to L ins. 


CUSHION: TONS 


| O€,10 | 


150 
Ty 

754 
10 


36 x 72 
28 





ME.14__ | 


300 
83 
63 
14 

42x 54 


60x61 | 


50 
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VF.16 | LN.24 YV.34 


| 400650 1500 
10 12 15 

1094 1094 130} 
16 24 34 


54x99; | 63x99 70x 120 


60x108 776x108 70x 129 
81 101 150 


COWLISHAW, WALKER & CO. LIMITED 


Telegrams: Cowlishaw, Stoke-on-Trent 


Biddulph, Stoke-on-Trent 


Telephone: Biddulph 3254 


London Office: 117 Victoria Street, Westminster, S.W.1 


Telephone : Victoria 5472 











TWilf|DISC 


CLUTCHES 


AND 
MARINE GEARS 


Re 





LIMITED 


16-18 HENEAGE STREET, 


LONDON, E.! 


BRITISH TWIN DISC 
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Gilled Tubes & Heaters 


HUNT & MOSCROP LIMITED 
P. O. Box No. 8 MIDDLETON - MANCHESTER 
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Fan chamber 








RAYMOND IMPAX PULVERISER 


High-speed, swing-hammer pulveriser for coarse or medium grinding of non- 
abrasive materials ¢ System under partial vacuum ensures dustless operation ¢ 
Consistency of finished product guaranteed ¢ Easily adjustable fineness 
control ¢ Simple design, robust construction ¢ Main shaft supported on ball 
bearings ¢ Manganese steel hammers ¢ All wearing parts easily accessible 
for renewal e Please write for full details of the five available sizes. 







TIONAL COMBUSTION PRODUCTS LIMITED 


Member of Atomic Power Constructions Ltd. One of the five British Nuclear Energy Groups. 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE: TERMINUS 2833 


INTE 


WORKS: DERBY 


| 
i 
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| 
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The whole of the scaffolding 

supporting the shuttering for 
this bridge erected in 1,100 
man hours 


Labour force of only five men on 
scaffolding (3 of which were unskilled). 


Only Safway equipment used throughout 


Size of each arch 75 ft. x 25 ft. 6ins. x 28ft. 6in. wide 
Total load per arch 215 tons. 


Minute adjustment of scaffolding to follow arch curve 
achieved with Adjustable screws in base and head. 


6 Joiners work reduced to a minimum. 


Contractors : H. M. Murray & Co. Ltd., Glasgow and Inverness. 


SAFWAYunil frame 





adjustable 
fork heads 


STERLING FOUNDRY SPECIALTIES LTD. 


LONDON BEDFORD EDINBURGH 
iddesleigh House, Sterling Works, 23 Rutland Square, 
Caxton Street, S.W.! Bedford. Edinburgh, |. 

Tel.: ABBey 3017/8 Tel.: Bedford $338 Tel.: Fountainbridge 
(2 lines) (3 lines) 3254/5 


GLASGOW JARROW BRISTOL 
28, Renfield Lane Seerling Factory, 175, White Ladies Read, 
Glasgow, C.2 Jarrow, Co. Durham. Bristol, 8. 
- ~ 2 i Tel.: City 620) Tel.: Jarrow 89-7721 /2/3 Tel.: Bristol 39112 
Cogent 


Photo by courtesy of the City Engineer, Aberdeen — A. G. Booth, M.E., A.M.I.C.E. 
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Your opportunity 
to try one 


The possibilities of improving your lifting 
facilities at moderate cost by the use ol 
Morris electric chain hoists are boundless. 
Hang one of these hoists on a hand overhead 
crane, jib-crane, cat head, or overhead 
runway, and immediately, faster lifting with 
less effort is yours. The illustrations on the 
left may serve to stimulate your own ideas, 
and if you would like to try out some promis- 
ing application right now, we would be glad 
to send you a hoist on approval. 


Select a suitable type of hoist with the help 
of our folder Section 80/3 (which we will send 
you on request), let us know the capacity, 
electric current supply and the height of lift 
required, and you can decide promptly and 
on the spot whether your latest idea for 
speeding up a routine job of lifting is or is 
not a practical proposition. Our guess is 
that it will be ! 


Morris electric chain hoists are made in 
4-, 4- and I-ton sizes, in the form of either 
pendant or push button control. There is 
also available a 2-ton electric chain block 
which is described in Section 74/3. Dual 
speed units in the electric chain hoist range 
can be supplied when required. 


consultation in 
Leeds, 
Dundee, Liver- 


Resident engineers available 

London, Glasgow, Manchester, 
Sheffield, Newcastle, Cardiff, Briscol, 
pool, Nottingham and Bury Sc. Edmunds. 


Birmingham, i. e 

Push Button 
controlled 
models are 

also available. 


Subsidiary Companies :— 


The Herbert Morris Crane & Hoist Company Limited, 
Niagara Falls, Canada. 


Herbert Morris (S.A.) (Pty.) Limited, Benoni, Transvaal, 
South Africa. 


Herbert Morris (Australia) Pry. Limited, Sydney, 


N.S.W., Australia. 














TELEPHONE LOUGHBOROUGH 3123 
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NEW PRINCIPLE CUTS RUNNING COSTS TO A MINIMUM 


SELF-TENSIONING BELT-DRIVE 


(PATENT NOS. 720871 & 735673) 





.». Pevolutionary approach to belt-driven power transmission systems! 


With the Sespa Drive the belt tension corresponds to the power transmitted. Should the load 
fall or the system come to a standstill the tension falls off and drops to zero. By using the high 
coefficient of friction of a leather or leather-faced belt in conjunction with the Sespa Drive, belt 
slip is practically eliminated. Because the stresses in all parts of the driving mechanism are 
lowered their life is prolonged. Idling losses are eliminated. The belt is able to preserve its 
elasticity and permanent stretch can no longer be a cause of trouble. Appreciable economies 
can be obtained by using smaller and narrower belt pulleys and motors running at higher 
speeds. The efficiency of the Sespa Drive is directly comparable with that of a mechanically 
locked transmission system but with the additional advantages of controlled flexibility if 


required. 


TABLE 1, Savings effected by conversions from conventional V-belts 


pee jae) ae | ee | ee ee 

Loom vw 1.5 1450 125/260 1:2.1 10 
Hammermi!) Maker 6 1450 300/100 a3 20 

Fan User 15 1455 420/170 2.53% 19 

Fan User 25 1450 245/720 <3 15 
Compressor Maker 14 2900 182/720 1:4 10 





ADVANTAGES AT A GLANCE 
Increased production 

Less power consumption 

Belt slip eliminated 

Smoother running 
Maintenance free 

Reduced wear 

Shorter distances between centres 
Lions LiaiidulioslOg FauO0s 


Small angles of contact 





SESPA can solve your most difficult problem of power transmission 
WRITE NOW FOR FURTHER DETAILS TO 


SESPA U.K. LIMITED, 243, Church Road, Mitcham, Surrey 


Telephone: Mitcham 1802 ij Telegrams: Sespa, Mitcham 
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LOADING AND TENSIONS 
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The Jose ph Adamson Waste Heat Boiler is de signed 


to make efficient use of the waste gases |e ving Open- 
hearth furnaces, rehe ating furnaces, s aking pits, gas 
retorts, etc. 

The straight through fire tubes have a high ratio of 
length to bore, giving about 90% tube etticiency and 
providing a large area ot heating Surface ina compara- 


tively small space. Brickwork setting is not required 


and air infiltration is thus avoided 

A feature of Joseph Adamson Waste Heat Boilers 
is that a special cleaning device can be provided in the 
the tubes to be cleaned while 


outlet chamber to allow 


the boiler is at work. a | 


JOSEPH ADAMSON & CO. LTD. 


P.0o.B8BOX 4 HYDE CHES HERE 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd., Wellington, Shropshire 


THE ADAMSON GROUP 


JA. WI 
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SIRRON 


Diesel 
Engines 
Main Propelling 


Diesel Engines 
in powers up to 


The Nitriding Process for Case-hardening 
Special Steels by Nitrogen offers 


Surface hardness up to 1100 D.P.H. 
Retention of full hardness after heating to 500°C. 


Maximum resistance to frictional wear and fatigue. 


Improved resistance to corrosion by water and steam. 








— 1,200 H.P. 
THE NEWBURY 


Particulars from:— 


NITRALLOY LIMITED 


ATLAS WORKS 
Telephone: Sheffield 26646. 

















Telegrams: ‘‘ NITRALLOY, SHEFFIELD.’ 











I NEWBURY, BERKS 



















SHEFFIELD, 4. | DIESEL CO. LTD. 
| 
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SHEFFIELD | 


If your job calls for wire 
ropes at all, then there's 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a Jong work- 
ing life. 

Don't ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 


Also 
“RAM” RAILWAY 
WAGON PINCH BAR. 


makers of the 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL, SHEFFIELD, ENGLAND 
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PERFORATED METALS FQ» 










stairways 


walkways & 


platforms by 


SdSOduNd TW 


CTEELWAY 


WOLVERHAMPTON 





Informative illustrated 
catalogue free on request from 
QUEENSGATE WORKS, WOLVERHAMPTON 
Phone: 21633 (2 lines) 

London Office: 

25 Hanover Square, London W.1. 
Phone: Mayfair 8783-8788 















LONG LIFE L.F.5 FLOAT TYPE STEAM TRAP 


The Long Life Trap has been designed to meet the requirements of many of our 
customers who desire a trap of the calibre of the 1912 Float Type (many of which 
have worked for 40-50 years and still working) for present day needs. 

MADE IN THE FOLLOWING SIZES: 4” or 3°, 1” or 14”, 14” or 2” and suitable for 
all PRESSURES UP TO 180 Ibs. per sq. in. 

CANNOT BECOME AIRLOCKED—WILL LIFT ITS DISCHARGE—CAN BE 
EXAMINED WHILE WORKING. THE MOST ECONOMICAL, EFFICIENT 
AND SAFEST TRAP ON THE MARKET. THE TRAP WITH THE 
FRICTIONLESS LOOSE DISC VALVE. 


LANCASTER: TONGE LTV 


PENDLETON- MANCHESTER: ENGLAND 


Telephone: Pendleton 1484/5/6 
Telegrams ” Pistons,Manchester’ 
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Automatic or remote control of processes and temperatures in most cases : 
results in higher production and improved quality. The size and variety of process 


control problems is increasing. To meet this demand, the Magnetic 

Valve range of automatic control valves and equipment has been extended to provide 
highly reliable control of low, medium and high-pressure hot water, 

saturated steam, town’s gas, coke oven gas, oil, compressed air, refrigerants, and many 
other industrial liquids and gases. Magnetic Valves give immediate response 

under all industrial conditions and have established a reputation for hard work, long 
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J 
life and absolute reliability. They do not use driving shafts, glands or 
stuffing boxes and can be fitted with flameproof coil cases if required. Full technical 
details of this extensive range of valves and equipment are contained in our 


new brochure No. 36. Why not write NOW for your copy? 


Fd 
If you have a problem y 
involving the design ( 
installation and satisfactory 


operation of automatic con- 

trol equipment, you'll find 

our Technical Advisory Magnetic ‘R’ Type 

Service of great benefit. Single-beat Stop Valve with 
Flameproof Solenoid Enclosure 


The Magnetic Valve Company Ltd » «91 ct maker srerer topos, wi PHONE HUNTER 160) 


MV3 


12” Magnetic Safet 


Cut-out Valve with 





Special Lever 






Magnetic ‘R’ Type 
Single-Beat Stop Vaive 

















Built to give years of trouble free 
service Duros Weighbridges embody 
all the latest improvements in design 
and construction and are the result of 
over 70 years experience in this field. 


Illustrated brochures fully describing 
these machines are available—write 
for one now--without obligation. 


Asuwortu RossecoLrp 


Weighing Machine Makers 


MIDLAND IRON WORKS, SCOUT HILL, DEWSBURY, YORKSHIRE 
Telephone : Dewsbury 1760/1 Telegrams : “‘Duros, Dewsbury” 
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SIR WILLIAM ROOTES, 
Chairman of ROOTES GROUP writes :— 


“The Rootes Group has worked closely with the National Industrial Fuel 











Efficiency Service since its inception some years ago and its advice and help have 





heen of tremendous value to us. Technicians of N'I'F-E-S now visit our plant 
several times a year under a Regular Service Agreement. 

British industry must increase its exports if inflation is to be curbed and the 
efficient use of fuel and power is a vital step towards this end. I can thoroughly 


recommend N:Il'F°E°S to all industrialists who value production efficiency.” 
QDeokB 
in 
een 


CALL IN N-I-F-E-‘S—INDUSTRY’S OWN NON-PROFIT-MAKING SERVICE FOR 
ADVICE ON THE EFFICIENT USE OF ALL FUELS, HEAT AND POWER. 


For address of nearest Area Engineer write to:— 


) 
* J * * * . . ° _ _— ° 
ay I HF BB Ss National Industrial Fuel Efficiency Service 


Head Office: 71 GROSVENOR STREET LONDON W1£ . Gelephone: Hyde Park 9706 























SCHAFFER 

DIAPHRAGM 

GAUGES > - 
INTRICATE GASVINGS ARE OUR BUSINESS! 


Pressure Gauges in We specialise in intricate castings of all types and 
non-corrodible mould- pride ourselves on the very high standard of precision 
ed plastic cases for the 
chemical and _ allied 


we attain. Small quantities of this type of work are 


acceptable, and the more intricate — the better. 


: . In addition to our Foundry we are equipped with 
industries. an up-to-the-minute Machine Shop fer accurate machining 


to the finest limits. 


We employ only the most highly skilled operatives 
and each order no matter how small receives the same 





individual attention. 


BUDENBERG GAUGE COMPANY, LIMITED 


BROADHEATH. NR. MANCHESTER 
LONDON: Regency House, 1-4, Warwick Street, W.1. 
elephone: GERrard 4822/3. Telegrams: Pyrometer, Piccy, London. 
GLASGOW: 62, Robertson Street, C.2. 


ees = =5|—sirX é 


May we have your enquiries please? 


SAMUEL JELLYMAN LID 


CANNOCK FOUNDRY & ENGINEERING WORKS 
CANNOCK- STAFFS 


TELEPHONE — TELEGRAMS CANNOCK 2188 
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Vibrator with the 
SLOW SPEED DRIvE 


‘HUMDINGER'’ frequencies of 10/12,000 VPM 
can deal more efficiently with the harshest ‘mixes’. 

' Equally important is the established fact that the 
flexible drives keep running week after week. 
That is why so many leading contractors have changed 
to this new Vibrator — it reduces hold-ups, in 
addition assures lower vibrating costs on every 
cubic yard placed. Please write for leaflet. 


Now available for Trial, Hire or Sale 


PETROL OR ELECTRIC 


ACE MACHINERY LIMITED 
Porden Road, Brixton, London, $.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 


WIN GAES or HAULING 


HOISTING ERECTING AND 
CONSTRUCTION DUTIES 


Standard and special types for steel erecting, 
skip hoists, transporters, wharf cranes, 
general haulage and building construction. 
Capacities from half ton (500 kilos) upwards. 


Send for full particulars. 


use uh G 13 winches 


ACE MACHINERY LIMITED 
Harlequin Avenue, Great West Road, Brentford, Middlesex 
Telephone: EALing 6262 (5 lines) 
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BACKSTAND POLISHING | 


Backstand 





The use of abrasive bands or 

Idler machines has considerably widcned 
the sphere of rough grinding and all 
types of polishing and finish: pera- 
tions. Rate of stock removal uch 
higher than with dressed bobs, output 
is up, costs per unit are reduced, and 


LIMITED 


R 


NGINEI 









WET or dry, whatever your methods of preparation or finishing you 
are not making the best use of labour and plant until you have tried 
F.A.C. ‘shaped-grain’ flexible abrasives. The extra cut and life 
obtainable from E.A.c. belts, discs and sheets is often surprising. 

This is no accident. It comes from designing abrasives to suit 
operation and machine as well as material: and from advanced 
manufacturing techniques. For example, a new £100,000 coating 
plant recently built by £.a.c. incorporates such features as electro- 
static application of abrasive grains and automatic control of 
thickness, temperature and humidity. 

We will gladly send specifications, prices or samples of the 


most efficient abrasive for any operation in your industry. 


coated abrasives 


ENGLISH ABRASIVES CORPORATION LTD 











are necessary, particu- 


fewer operations 
tals, The finish 


larly with non-ferrous me 
obtainable with £.a.c. electro-coated 
belts is much superior to that produced 
with hand-coated bobs olid wheels 











Marsh Lane, Tottenham, London N.17 ‘Tel: TO'Ttenham 


Subsidiary Companies THOS. GOLDSWORTHY & SONS LTD 
THE HELVETIA ABRASIVES CO. LTD 
LONDON ABRASIVES LTD 














W.S. BARRON 


& SON LID. 
GLOUCESTER 


Manufacturers with over 50 Years’ 
experience — Offer the latest in 
GRINDING - MIXING 
SIEVING 


CRUSHING - 
FEEDING -° 
MACHINERY 


; HORIZONTAL MIXER 


THIS MODERN HORIZONTAL MIXER 
GIVES THE MOST ACCURATE PREMIX 
OF SUPPLEMENTS AND FEED 
STUFFS 

AVAILABLE FROM LABORATORY 
SIZES UP TO 3 TONS 
CAPACITY 






TWIN OR MULTIPLE WORM 
BIN DISCHARGER 


TAPERED OR VARIABLE PITCH WORMS 
DRIVEN BY AN ELECTRIC MOTOR 

TO REGULATE THE FLOW OF MATERIAL 
FROM STORAGE BINS. 

SIZES TO SUIT ANY LAYOUT. 


Phone: Gloucester 2/055 6/7. Cable: BARRON Gloucester. 
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IN THE NEW 
SINGAPORE 






Aluminium Satin Silver 





Anodised Kinrod Grille 
| installed on the American 
| International Assurance 
! 

eR | Building bring the tripk 
fh j advantage of pleasing de 
~ . | zn, perfect visibility, and 
all descri tions | complete security. Preci 
p | yn-built, they are guaran 
| 


nship and 


——erost:Fsees P 
6 p> J) ’ \ y D ba, By the makers of 
/ / / / / [ / GRILLES Kinnear Shutters & 
Lf J Wh Ze 4) P : Kinylon Grille 


T. S FORSTER & SONS LTD Please send for illustrated leaflet 76. ARTHUR L. GIBSON & CO. LTD 


Twickenham, Middlesex. Telephone Popesgrove 2276. Birmingham: Highbury 2804 


FORGEMASTERS AND ENGINEERS Glasgow: Halfway 2928. Manchester: Central roo8. Cardiff: $1428. 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S’LAND 


in alloy and Carbon Steels 


(all heat treatment facilities) 


























10 Tons of grain up to the third floor in 14 minutes! 


This T. & T. Super Duty Sack elevator feeds well into the building at any point on any floor, being 
adjustable for height and readily traversed sideways as required ; it was specially built for Messrs. 
C. B. Lowe (1920), Ltd., Sheepy Mills, Nr. Atherstone, and Mr. Vero, the Managing Director, has 
expressed his great satisfaction with it. 







The specially modified machine shown is an extension 
of what is still the finest range of standard Sack 
Loaders, available from stock or quick delivery in a 
range as follows :— 

Straight Boom Models from 5—-8ft. up to 8-16ft. adjust- 
able discharge height. 

Hinged Boom Models available in standard range from 
12ft. to 24ft. maximum discharge height, with both 
booms fully adjustable, larger sizes specially quoted 





on demand. 
SAVE TIME... SAVE MONEY... SAVE LABOUR... WF 
Write for leaflet E. or ask for a technical representative to call and discuss your handling © C\ 
requirements without obligation. ns reveast ™™ 
T. & T. WORKS LTD., BILLESDON, Leicester 
Telephone : Billesdon 261 Telegrams ; “‘ Conveyor ’’ Leicester London Office: 39, Windsor House, 46, Victoria Street, 
Ss. 1. Telephone; ABBey 6085 (All correspondence to Head Office at Billesdon) 
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Spinning 
TT SAVES METAL 


ATL 
—CUTS TOOL COSTS 
























The design and production of Pressure 





Vessels may be greatly facilitated by 
using dished and flanged ends spun 
by Harveys on the Rotarpress. They 
combine semi-ellipsoidal form with 
large knuckle radius. A substantial 
reduction in plate thickness can be 
effected, and in most cases tool costs 


are eliminated. 
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‘Rotarprest’ Ends for Pressure Vessels 


can be supplied in Mild, Alloy and Clad Steels, and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from 5 to 15 feet diameter, and 3” to 4” thickness ; 
knuckle radii and depth may be varied to meet individual 
requirement: 


Please ask for List No. E965 giving full range of sizes. 








G. A. HARVEY & CO. LONDON) LTD. 


Woolwich Road, London, S.E.7. Telephone: GREenwich 3232 (22 lines) 
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or castings specify 
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The recent extensions to the Wednesbury 
foundries enable Hilltop to accept orders 
for large and small quantities of high- 
grade castings in grey iron, malleable 
iron, aluminium alloy, and yellow metals. 





ANCHOR WORKS, SMITH ROAD, WEDNESBURY, STAFFS. 
Phone: Wednesbury 0294 








FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST 








Cut replacement costs 








Conveyor belts are expen- 
sive items. It has been 
proved that Westwood 
Dawes Rubber Disc type 
Impact Resisting Trough- 













































ing Idlers reduce wear 
caused by the impact of j ws ae 6 om monte naa 
heavy or abrasive material. I} | Patan at a 
oe nl ma OA eS 
resilient idlers at all points ; 
of strain and at all loading 2-f sanar Hy I Hy 

; z on pS" xX sree. sracers //11 x 2° s08 
and transfer points where ! en, NU F cas cree ve yous 
wear is constant and the cr vile deeghueneleam | 
going tough. ana ea Sa RA =; 

















We also manufacture:— 
2,3 and 5 Roll Standard Troughing Idlers. Flat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 
Units for all duties. Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 
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“ FARRAPAC” the NEW Packaged Boiler 


* ‘**FARRAPAC” BOILERS combine the virtues of 


conventional Economic and Packaged type Boilers. 


* ‘*‘FARRAPAC ” BOILERS with fully automatic modulat- 


ing oil firing 


* “ FARRAPAC ” BOILERS—complete units—no_ special 
foundations needed—simply a level floor capable of 


supporting the weight applied 


* ‘* FARRAPAC ” BOILERS require minimum of installing 


and operating space 


Automatic or hand feeding systems supplied as needed. 





MORE THAN 70 YEARS OF BOILERMAKING EXPERIENCE 


The FARRAR BOILERWORKS LTD. 


° NEWARK ° ’ NOTTS ’ 
' TELEPHONES: NEWARK 1143-4-5 
















MIRACLO 
SOLVES MAJOR 
MAINTENANCE PROBLEM 


A steel works spent £400 in 9 months trying to solve the problem of driving 
their 48” Pendulum Hot Saw economically. Then Miraclo was fitted and 
belt life increased from a maximum of 3 months to 11 months perfect working. 
Moreover, this Miraclo belt increased output as well as substantially reduced 


maintenance costs and idle time on a drive notoriously subjected to shock 





loads. 


Miracio 


STEPHENS BELTING COMPANY LTD 
SNOW HILL, BIRMINGHAM 4 


Northern Office and Works: IRA STEPHENS LTD., Ashton-under-Lyne, Lancs. 









Miraclo can solve your 









transmission problem; 
Brochure No. 100 tells vou 






how—write for a copy now. 


S70 
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GENSPRINGS 
at Forth Chemicals 


Genspring Variable Support Hangers provide safe, secure 
support for the long runs of piping. 

These Variable Supports are complementary to the Vokes 
Genspring range of Constant Supports and are designed for use 


on pipelines where conditions are less critical, but where proper 





.% provision must be made for the effects of thermal expansion. 
Variable Gensprings are available in 16 sizes and include three 
14”, 3” and 6”. Each of these three travel ranges 
covers the same load, i.e. 58-6895 Ibs. Whatever the piping 
Vokes Genspring Variable Supports offer dependable control 
of vibration and limited thermal movement. Full details are 
available in our Catalogue which will be gladly sent on request 


travel ranges 


with Vokes Genspring Variable Support Hangers: 
* No springs to design 
* Merely quote Catalogue number 
* Delivered ready for erection 
* Takes its correct design load 





¢--------f-- 


VOKES GENSPRING. SUSPENSION SYSTEMS 


DEPT. H5 VOKES GENSPRING LTD : GUILDFORD : SURREY 
VH/26 











At the Grangemouth Works of Forth Chemicals, Vokes | 
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Electrically Butt 
Welded Steel Pipe 
and Specials from 
4 in. to 72 in. diameter 
by Alfred Allen. 















alfred allen & son L1p 


| London Office : 


| 41588 


23 LAWRENCE LANE, E.C.2. TEL : MONARCH 2978 


secure that nut | 


with ‘ Groverlok’ spring 
lockwashers. This simple 
and highly effective nut- 
locking device guarantees 
the user absolute security. 
Square and flat section 
washers are also supplied 
in high quality steel 

and phosphor bronze. 





2 $ 


Write for fully illustrated GIRDER 


leaflet to Dept. W. 


SQUARE 


BRITANNIA ENGINEERING WORKS 


CARPENTERS ROAD, LONDON, E/5 Phone MARyland 4342/3 
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Let us solve 
your counting 
& measuring problerrs 
There is an ‘ALBION’ ratchet or revolution 
counter for every application. Fit your machines 
with chese efficient counting instruments which 
will show your output at a glance 

INSTRUMENT DIVISION 


B. & F. CARTER&CO.LTD. 
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Siorage for 340,000 gallons at 
§2 ft., Southam, Warwickshiri 
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Consulting Eneineers W. Herbert b 
Bateman & Partners. 
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SCRIVEN 


MACHINE TOOLS PRESSED STEEL TANKS 









CROSTHWAITE FURNACE Unit constructed Braithwaite Pressed Steel Tanks with or without steel 


S and 
SCRIVEN MACHINE TOOLS LTD. 
York Street ironworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London.S.W.1  Tel.: Abbey 2966 


IRONSIDES 


WLU 
the 
great 
protector 





supporting structures can be supplied in an unlimited range of capacities. 
The technical advisory service of Braithwaite & Co. Structural Limited 
is available to assist those concerned with the installation of tanks for 





both conventional and unusual storage needs or for any other requirement 


for which the unit method of construction is suitable. 















Storage for nearly 100,000 gallons 
applied for the Public Works Department, 






rted on steel grillages, 
n tf many covered tanks erected at 
wer station near London 
liing Engineers Merz & McLellan 












Storage tank for ftened water at t Industrial development, Malava 
Isle of Grain Oil Refinery Water storage tank at the new works 
(Photograph courtesy Tothill Pr / f Malayan Cement Ltd 


Dele om DAW BANK 
STOCKPORT 
. Tel. 2419 
Y 


BRAITHWAITE & CO. 
ENGINEERS LIMITED 


BRIDGE & CO TRUCTIONAL ENGINEERS 











ndon SWI Telephone: Whitehall 3993 





London Office: Dorland House, Regent Street, Lo 





Waste Heat Kecovéry Mart 


Made in ALL METALS, . . " 
Our range of Weaving covers all grad Specialists in the design and construction of Steam-Raising Plant utilising 
if ran of Weaving Covers ali gradcs - a eae- ale 
from the FINEST WIRE CLOTH L waste gases, in the Gas, Chemical, and Ceramic Industries ; ry Iron, Steel 
. . anament SCREENING and Non-Ferrous Metal Industries ; Heat Recovery from interna! combustion 
to the : 
engines 
ALB and ARB. approved . > increasing thermal 
A direct method of increasing erma 









and similar prime movers in Land and Marine Installations. 
efficiency and saving fuel. 


Please write for our Brochure, co q Consult the Specialist in Waste Heat Recover) a, 
; - ei: 
useful Technical information. SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1. Terminus 7466 
PHIPP STREET 
LONDON E.C.2 
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oPetetenetetge * Russ” Electric Furnaces —- A Maximum of Economy and Reliability 


e®eseesee- 
- 





2200 Ibs capacity Low Frequency Induction Furnaces 


for melting Gun Metal and Bronze 


Melting rate: 1760 Ibs/h 


Consumption for melting: 215 KWH/t Gun Metal 


tt —~ 


PUR Shs qa tole} ii. Bm dcim ee) Kelc), |: 


RUSS-ELECTRIC FURNACES S.A. (Pty.) Ltd. 
P.O.Box 613-Springs, Transvaal - South-Africa 
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wim 369 


The 
Versatile 
Milter 
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For milling, boring, and 

jig boring at any angle, 

keyway and end milling, die sinking, 
mould and pattern making. 

The machine illustrated above is 
fitted with table power feed and 
slotting head as extras. 


Illustrated left : the WM 369 
at work at the 
P & N Tool Co., Ltd., Uxbridge. 


Write for illustrated brochure. 


WAKEFIELD ROAD 


WOODHOUSE € MITCHELL | **°"°%* ‘om 


GRAMS‘— ‘WOODHOUSE BRIGHOUSE’ 


WM, 28 
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SAVE MONEY 


“BROOMWADE” Rotary Plant 
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GRAVEL PUMPS 


44/5” Centrifugal Sand and Gravel Pump with Diesel Engine Drive. 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


TELEPHONE 3146 














GRAMS: EASTWALD, TAUNTON 
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IN -f Oo, LTR., 





FORT ROAD, EASTBO 


JOHN BULL PETROL DRIVEN RAILWAY TRACK 


CONSTRUCTIONAL AND MAINTENANCE EQUIPMENT 


aN 


IN LESS THAN ONE MINUTE the John Bull Magneto 
Petrol Drill, when used with our Universal Rail Drilling 
Clamp, will drill a 1}” diameter hole through a 95 Ib. high 
carbon rail—with only one operator and at a daily operating 
cost of only a few shillings. The special jig plates supplied 
with the clamp ensure accurately placed, cleanly cut holes 
without any trace of tapering or distortion. 

THE ADVICE OF SEVERAL CHIEF PERMANENT WAY ENGINEERS Of British 
Railways was taken in the design of the versatile John Bull power unit. 
This isa portable, petrol-driven, completely self-contained power source. 
With its four easily titted and changed attachments it adds speed, 
efficiencyand economy to a wide variety of track maintenance operations. 
IN LESS THAN A MINUTE the John Bull Universal rail drilling clamp 

can be attached to the rail. Correct positioning, which is automatically 
achieved as the clamp is fixed to the rail, is ensured by a jig-plate 

fitted with 2 high carbon steel hardened and ground bushes. 

Jig plates suitable for every type and size of both flat bottom and 

bull headed rails are available. Where necessary special jig plates to 
meet customers’ requirements can be made. 

FOR DRILLING MANGANESE STEEL RAILS a special heavy duty clamp is 
available, together with the No. 2 slow speed gear box. Changeover 
from the standard equipment takes only a tew minutes. 

rhis equipment will drill a 14” diameter hole through a 95 lb. 

14°% manganese rail in 4? minutes. 

BotH CLAMps are fitted with a device to hold back the drill when 


hok 


breaking through the 


























Quasi-Arc 





THE ENGINEER tI 


Quasi-Arc 
‘‘double-ending’’ 
installations 
cy of=eleo mele eleel-iitar= 
welding on site 


The Quasi-Arc “‘Double-Ending” Machine (or “‘Double-Lengthening” or 
“‘Double-Jointing”’ if you prefer) uses the UNIONMELT or FUSARC CO2 processes 
to weld two lengths of pipe together, automatically on the site, before laying. 
Thus the number of joints that have to be welded manually is halved, and a 
considerable saving in time achieved. 

For further details of this versatile equipment write to Quasi-Arc, Bilston, Staffs. 


world leaders in arc welding 


Quasi-Arc Limited, Bilston, Staffordshire 
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PROOF STRESS TO 


4 


ur agnesi 


BOF STRES! 


0-1° 


j ns ile stress (ton 
No 2 
Elongal ent 
Not les§ ——a 4 2 ‘ 
With prop tings virtually the same as in test-bars 
and with a° #82, magnesium can now compete on 
» equal terms wi ig heat-treated aluminium-base alloys. 
4 fell backing of Magnesium Elektron Limited) 
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FENNER 
PREMIUM 
V-BELTS 


TAPER-LOCK 
V-BELT 
DRIVES 


HAINSWORTH 
VARIABLE 


TORQUE-ARM SPEED DRIVES 


SPEED REDUCERS 





/ FENNER PREMIUM V-BELTS save drive cost because 
fewer are needed and they last much longer. They also 
have built-in features which withstand heat, resist oil 

| and prevent sparking. 







TAPER-LOCK V-BELT DRIVES have quick-fixing Taper- 
/ Lock bushes which slash installation costs because they go 


ML LAY 3 
straight from shelf to shaft. Their vice-like grip is also 


available in chain sprockets, couplings, conveyor drum hubs 


PRODUCTS FOR —and in the new FENAFLEX tyre-type coupling. 


TORQUE-ARM SPEED REDUCERS are SHAFT MOUNTED, 
RELIABLE 


need no flexible couplings, baseplates or lining-up. Available 
RUNNING 


up to 40 h.p. in any output speed from 9 to 375 r.p.m. 


HAINSWORTH VARIABLE SPEED DRIVES gives the right speed 
at low cost, simply by turning a handwheel. The right speed 
for each job ensures increased production, better quality and 


/ greater accuracy. 
Send for Catalogue 100/18 detailing these products. 









LARGEST MAKERS 

OF V-BELT DRIVES 
IN THE 

COMMONWEALTH 





J:H-FENNER 


AND COMPANY LTD > HULL 
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. d t | 
right-angled geare mo ors | MODERN PRODUCTION METHODS DEMAND high efficiency and accurate 


CONTROL OF OPERATIONS. Where control by capacity is used 


NECO right angle drive geared HIGH STABILITY and ACCURATE DISCRIMINATION 
motors are units of compact design are prerequisites of efficiency 


especially suitable for applications 


where space is limited. There is a 
wide range of output speeds and The BURNDEPT 
PROXIMITY SWITCH BE238 


gearing is by worm, or worm and 
spur reduction, according to type of 











unit. uses a unique Crystal Control 
system and is, we believe, the most 


| 
stable and accurate switch of its 





Patent applied for 


type in production 




















NEW TYPE DR GEARED MOTOR 
Type DR geared motors have ball bearing oil- : 
immersed worm and wheel, with additional SUITABLE FOR: 
spur reductions. Motors of 1/6, 1/4, 1/3 or 1/2 Level Control Process Control 
h.p., for 3 phase, single phase or D.C. supplies, (liquid or solid) Counting 
are fitted to the one-piece cast-iron gearbox. Temperature 
Final shaft speeds are from 15.6 r.p.m. to 305 eee Interface between 
r.p.m. Speeds down to 0.05 r.p.m. with a max- Meaheri immiscible fluids 
imum torque of 100 lb.-ft. are available. onnoring 
TYPE SW 1/8 bho. motors, 
3 phase, single phase, or D.C., ° ee 
final shaft speeds between 270 . Outstanding sensitivity 
r.p.m. and 0.055 rpm. ex: 
! tput tc 2 is 25 ib.- 
thiotiten. @ Temperature compensated 
@ Easy maintenance 
*aog @ Excellent stability 
d ‘ @ Robust construction 
a @ Shower-proofed casing 
N E Cc ) G E A R E D M O T °) R S L T D Ete y? 1 g. 16 or 1/3 bp. Enquiries to: Contracts Department 
204 QUEENS TOWN ROAD « LONDON - S.W.8 phase, sing ep pe, or “6 
Telephone: MACaulay 3211-4 9-4 oe leg yl arom. BURNDEPT LIMITED 
according to output ERITH, KENT TEL: ERITH 3080 
Subsidiary of Normand Electrical Company Limited 
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20 Roll Reversing Mill 
for thin strip down 


to ‘005mm. 


W 88m> 


MASCHINEN FABRIK GRAH & CO 


SUNDWIGER EISENHUTTE .....8.sunowic: wesrte 
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OLD WAY 


Threaded studs were 
spot welded (or in- 
serted if die-cast) tothe 
nameplate. To hold this 
in position, washers and 
nuts were laboriously 
assembled with great 
difficulty especially on ~ 
blind applications. 



































THE SALTER WAY 


Studs are cast in with 

the nameplate, and the 

Fixes are simply pushed 

ie on, even on blind appli- 

Pe cations. The whole is 

“W'' FIXES ON STUDS firmly retained with an 
oe even spring tension. 




















Save material—reduce assembly time 








When it’s a question of assembling components in operations. A large standard range is at your imme- 
any engineering field, Salter Retainers are the answer. diate disposal, and we should welcome the opportunity 
They replace nuts and bolts, screws, cotter pins, and to assist in developing special retainers to solve your 
eliminate expensive threading and machining problems. 





SMITHFIELD SHOW Dec. 8-12 
STAND No. 239 


NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer 
catalogue — no designer is 
complete without it - 
le 
| ee 
Circlips €) Fasteners Retainers =) Fixes 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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PP le 


World famous for every kind of pipe fabrication in 
a wide variety of materials, STEELS and LOW’S are 
producing installations of exceptional quality and 
accuracy - for the marine, chemical and oil 
industries, the great nationalised industries, and 


atomic energy projects. 











> “ PZ wee 
View of one of our pipe fabrication shops. Modern 
manipulators in foreground 






~. 
le 






Aluminium alloy cargo line piping, 8”nom. bore x 4 SWG 
thick, flanges }° thick 
















Pipe layouts are speedily prepared from site 
measurements and drawing details, backed by comprehensive 
metallurgical and testing laboratory facilities. 

Fabrication methods include all new and established 
principles of manipulation, welding, flanging and 

screwing in all materials normally used in the 

manufacture of tubes. Fabricated to British and 

American standards. 


BAB AU IGANEIIO 


STEELS ENGINEERING 
INSTALLATIONS LTD., Sunderland, 


and their Associates ARCHIBALD LOW & SONS LTD., Glasgow. 
HOME & OVERSEAS SALES OFFICE: 143 Sloane St., S.W.1. 
Tel: Sloane 6178 


Special mild steel pipework for high pressure hot water 





process circu t 






STEEL 





208 Modern well appointed mechanical laboratory ensures 
‘ @ hugh standerd of prefabricauan, 
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+++. not more than a shilling, maybe, 
but a single damaged bolt or other 
screw threaded part can cost pounds 
if a replacement is not readily avail- 
able when it is wanted and essential 
machinery is standing idle. But there 
is no need to take chances because 
there is a certain safeguard and it 
costs only 27/6d.—the Edwards’ Patent 
Bolt Saver and Thread Restorer! 





Unquestionably, the Bolt Saver is 
the most efficient tool for restor- 
ing damaged threads and it is the 
easiest to use, too: Simply insert 
damaged part, close tool by means 
of clamp, withdraw part by un- 
screwing and—presto !—the dam- 
aged thread is as good as new, 
re-formed (not cut) and with full 
grip restored! Also invaluable as a 
thread gripper for holding threaded 
parts in the vice. 








No inserts or loose parts and the 
one tool takes all sizes from }-in. 
to }-in. dia. (BSP }-in. to 4-in.). 
There are models for the follow- 
ing threads: eo BSF, og 
UNF, Metric, Motor-cycle 

and BSP, all at 27/6 


| Guarantee | 
test: | 

invite you 10 make 0 ham- 
We inv ood t reads a the Bolt | 
Knock recondition, “ if the cor | 
mer a 2 e } 
Saver—You monezannot easily De | 
responding ! 
| screw on ae meal 


Do not take chances—equip with Bolt 
Savers NOW, before the next break- 
down! Immediate delivery through 
your usual supplier or direct from 


Patentees and Sole Manufacturers: 


LAWRENCE EDWARDS & CO. 
(Engineers) LIMITED 


KIDDERMINSTER, WORCS. 


Used by Home and Foreign Government 
Departments, Railways, Nationalised Industries, etc., etc. 
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A better 
lookout for 


the welder 


, 


a. 


CaN 





4 
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Welders’ eyes are highly vulnerable to 
attacks by invisible ultra-violet and 
infra-red rays. Undoubtedly the best 
way to overcome this hazard is to 
specify the appropriate Chance Protex 
(Regd.) and Protal protective glass 
PROTEX (Regd.) glass filters re- 
duce the ultra-violet and infra-red 
rays to such an extent that they can 
do no harm. Complies fully with 
BS.679. 

PROTAL giass should be used when 
welding with flux. It protects from 
harmful ultra-violet rays and absorbs 
the excessive sodium yellow and 
lithium red light. Complies fully with 
BS.679. 


(ea 


VF, PROTEX and PROTAL 
ag 


r S. nee. Industry and the Hom 





For turther information please write for our detailed folder FG2/B. 


Dept. H.S., Chance Brothers Limited, Glass Works, Smethwick 40, Birmingham. 


LONDON OFFICE: 29/30 ST. JAMES’S STREET. LONDON, S.W.1. 


















HILL & JACKSON (Sprines) LTD. 


MANUFACTURERS OF 


HIGH CLASS SPRINGS FOR ALL PURPOSES 


SWAN LANE 


A large range of 
coil and flat 
springs. One off 
or bulk 
production to 
specification 


* WEST BROMWICH 


wi t LI IKI Ww 




















eo0o0o0 00 000000 0 


rotary 
positive 
blowers 


Oo0 0c 0000 0 


gas 
boosters 


O00 00000 


vacuum 
pumps 


000000 


vapour 
compressors 


ooO0 00000 


Manufactured to standard 
or unusual demands by 


Hillside Foundry & 
Engineering Co. (Cupar) Ltd. 


Sole licensees in Great Britain and the Commonwealth 
for the 


Sutorbilt Corporation 
U.S.A 


already operating in the 
following industries: 


CHEMICALS - FOOD 
COTTON - OIL 
AIRCRAFT - FILMS 
WASTE & SEWAGE 
FOUNDRIES 
CONSTRUCTION MINING 


Send your enquiries to: 


HILLSIDE FOUNDRY 
% ENGINEERING — 
CO, (Cupar) LTD, 


Hillside Foundry, Cupar, Fife 
Tel: Cupar 2091/2 


900 0O0 00 00000 0 
ALR RRETOE 
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NUMBERING.. METAL 


NUMBERING 
MACHINES 





< 


GRIFFIN BRAND 


STEEL SHEETS 
* 









NUMBERING 
HEAD for METAL 





Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Biack, Galvanised, Flat 
and Corrugated. 















* We make the widest steel sheets © 
and have the largest general 
galvanising plant in Great Britain. 





ra Metal Spraying by the most up- 
to-date methods done in our 
| works or ‘in situ’. 





Consecutive and 
Repeat actions 





Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 


Power, Fly, Hand or Pneumatic Presses and similar equipment 


part and drawing numbers, date of manufacture, inspection mark for 
marking Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
Cycle, Wireless, Electrical, Clock, Watch and other instrument parts in 
ail materials. Checks, Labels, Name Plates, Pidgeon Rings, in fact, any 
article which requires an identification mark. Massed produced articles 
can only be satisfactorily identified by individual reference number. 


Smith and McLean Lid. W. LETHABY « C° L™ 
Mie aid 179 WEST GEORGE STREET LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 
-— LF 


TPP e Jaen: os Glasgow.” Telephone: Terminus |104 (3 lines) 
WV ire 
1s ) SFR RINGSMAAKERS 
tainliess 1 oA 
( ‘ | Apprentice Section \w® “rv 
hye Ce | &, ‘ = 4 


use of 


| It is used for marking Aircraft components with reference numbers, 











































3, 
n => 2) 
3b = | 
oS —" The Oriental adage, which 
s Manufacturers : on Pe states that ‘‘one picture | 
of Austenitic Be ‘\ SS} replaces ten thousand words,’’ 
Stainless Steel Wire. ¢ = will find little support in | 


the Occidental mind in the 
above case. However, our 
attempts at humorous prose and 
picture have given rise to rumours among 
our many trade friends, that we, in distorting the facts 
(as our spring-making friends will have gathered), are 
attempting to secure further orders for our famous 
AUSTENITIC STAINLESS STEEL WIRE by ‘‘ joke and 
gagger ’’ methods. They hint that, in disguising 
see tas) semnios eae a 38 8B eee > me ' our advertisements as pages from ‘‘Punch,’’ we 
E bas : " wet BS ude oes \ Oi Rial awa a are forcing prospective customers to 
ete oe aie oe re a Mey actually read them. To date, we have 
° — a O1-) )  Bitelna==” had no complaints regarding our neo- | 
= — ‘ \" | EB subliminal methods. On the contrary, if you 
were to sit down and write out an order now for 
this most accurate and painstakingly made material, 
. 5 for the subsequent manufacture into springs (by the 
e ae Sy I Oe above illustrated, or any other method), we should 
AfSI 302, AISI 304 FSCARS & ye not be in the least surprised. For you would only be 
AISI 316, AISI 321, SMIKO Te DY following the example of many other users who have 
' SEE AS reacted thus to our lighthearted approach. 


| 
\ 


we can cover all your 
requirements to DTD, 
BS, AISI, etc 


specifications 


These tc thy T \ 


0) 
V 


Uh ae 


specifications include 
DTD 189 DTD 489 
DTD $49, DTD 571 


(K, 
U 


BS 2056, BS 1554, Ae - 
BS 1453, wi10, Wil aS Se 
E20. etc ‘ 


AISI 347, etc 


or to your own 


ahaltitiate STAINLESS STEEL WIRE CO. LIMITED 


AID and ARB 


approved THE BARRACKS - LANGSETT ROAD - SHEFFIELD, 6 
Telephone: SHEFFIELD 344241 Telegrams: FINEWYRE SHEFFIELD \ 
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It’s alla 
Fabrication! 


1066—And William the Conqueror’s 
invading army had landed, bringing 
with them a large pre-fabricated 
castle, its timbers having been cut, 
shaped and assembled in France. 
Then it was dismantled, packed ~ 
aboard the ships and by the evening of ~ 
Invasion Day it had been completely — - 
re-erected near Hastings. 


Fabrications to us at Craufurds, however, mean = —>= = 
Construction—building for the future with — 
strength and dependability, using good ma- 

terials and fine workmanship. 































Large or small your fabrication problems can be our concern. 


Salt Bath 
Furnace > 








Framework and covers on 
Large Capacity Universal 
Projector by Optical 
Measuring Tools Ltd. 








Vv 










For Fabrications in all shapes and sizes consult : 


DENMARK STREET, MAIDENHEAD, BERKS. 
Telephones : 2585 PBX 
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is important 


Macfarlane Rotary Amplifiers provide a means of precise control 
of electric and non-electric quantities—speed, voltage, power, load, etc. 
Machines are available with outputs of from 1 to 5 KVA, and each is 
designed for the special application required. Amplification is possible 
up to 100,000, or even more with a pre-amplifier. Macfarlane Rotary 
Amplifiers can be supplied for belt drive from existing equipment or as 


a separate motor generator set. 


rms ROTARY 
CORIAEMAAEE AMPLIFIERS 





THE MACFARLANE ENGINEERING CO. LTD. 
Netherlee Road, Cathcart, Glasgow, S.4 
Telephone: Merrylee 2255-7 
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Crane 


ation. 


ulars. 


= 


20 


The hydraulically 
20 is a development of the 
Mann Egerton Hydrocrane 10 in 
response to a wide demand for a 
crane of higher capacity. 
Hydrocrane 20 will lift or lower loads 
of up to 20 cwt. with smoothness and 
precise control throughout the oper- 
Maximum accessibility to the 
unit lifted is a notabie feature; jib 
can be positioned positiveiy in any 
desired position; 
and stowage space contribute to 
make the M.E. 
extremely useful piece of equipment, 
everywhere. 







CROMER 
Telephone : 47272 





and IO 





operated Floor 


The new 


low overall height 





The Hydrocrane 10 isa 
smaller edition of the 
new Hydrocrane 20 
with a lifting capacity 


Hydrocrane 20 an 


Write for full partic- 








of 10 cwts. 
B ( Manw Es GERTON 
& CO LTD 
ROAD WORKS, NORWICH 
Telex: 1710 








Ye ina 


en Derr ss 


Light Metal Pirgings Ltd 
OlLdbury - Birmingham 








122 THE ENGINEER Dec. 5, 1958 


From our presses Have y ou a | 


come the needs 


In almost every branch of Industry the p B IF 





pressings from Steel Stampings Ltd., can be 
found satisfying a vital need. 











Whatever your require- 
ments—welded rings, disc 
wheels or more specialist 
steel pressings—our vast 
experienceis gladly placed 
at your disposal. 


y 


" 
Were wtpumsssautanstanyat 






STEELS STAMPINGS LTD 
ee ne KIDDERMINSTER ik 


2 Innes) Grams. STAMPINGS, COOKLEY 























—_ 
ae 
BP Long experience of the manufacture of 
Refractories of all kinds, as well as first- 
BE hand knowledge of the application of 
Refractories in our own steelmaking 
plant, coke ovens and blast furnaces, 
enables us to fully appreciate the 
aS problems of the Refractories user. 
Why not take advantage of this 
experience by specifying CONSETT 
Refractories ? 





And if your problem is a new one for 
which we have not yet had occasion to 
produce an answer, our Technical and 
Research Department is at your service. 





Tue latest edition of our Data Book i 


entitled “* Twenty-one years of progress,”’ which now contains 40 pages, 

has just been published. It contains illustrations and specifications potty 

of our full range of products comprising ; Relays, Process Timers, KS 4 

Pressure and Vacuum Switches, Liquid Level Controls, Flow — at 0 M PA * y LT D. 


CONSETT, CO. DURHAM 


: lf YOU use Automatic Electrical Control Apparatus a FREE 
copy will gladly be sent on request. ‘ 
CONSETT ENGLAND 
eee) Baas 
Telephone: Consett 341 (I2lines) Telegrams: STEEL, PHONE, Consett 














a 























ANERLEY WORKS, LONDON, S.E.20. 
Telephone: Sydenham 3111 | 
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£ Sling 
’ Chains 


av va | Se, Vs. ee @ 


CHAIN FOR LIFTING TACKLE 
AND GENERAL HANDLING ° 





HIGHER TENSILE STEEL CHAIN SLINGS TO B-S-2902 
There is a WHEWAY Chain produced to meet 
most requirements, made to your specification 
in all kinds of metal:— 

High Carbon Steel 


Mild Steel 
Higher Tensile Steel 


Monel 
Inconel 
Stainless Steel 
Alloy Steel Muntz Metal 


JOB WHEWAY & SON LTD - GREEN LANE - WALSALL - STAFFS 
LNT ELI TG AR EES TT 


ENGINEER 











| ABBOTT &CO. 


(NEWARK) LTD. 





Newark Boiler Works 
NEWARK - NOTTS 


Telegrams et NEWARK 34 
Telephon NEWARK A 


ERS 20 
pace ERS 


Advertisement 
November 14 








RICHMOND WELDING CO. 


Fabrications Large and Small. 
Stainless Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 










Process. Engineering. 








Tel: BRADFORD 25405 








| 
| 
' | ablished |929 qom—umemmss | 























“TU RBINE” , earern FURNACES 


USE 


ALL GRADES 
OF SOLID FUEL 
EFFICIENTLY 


ensuring 
LOW STEAM RAISING COSTS 


May we investigate without charge ? 


TURBINE FURNACE COMPANY LIMITED 


238b Gray’s Inn Road, London, W.C.1. ‘Phone; TERminus 4365 











CASCAD 





WATER 
COOLERS 





We are fully equipped to carry 
out promptly the erection of 
Cooling Towers. Our re- 
presentative will call upon you 








CASCADE WATER COOLERS LTD., BREWERY LANE, DEWSBURY 


Telephone: Dewsbury 173 


at any time. 
INQUIRIES INVITED. 
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“Just the 
jobl’ 3 
We specialise in turning out 


the right part for the job, 
especially in the field of 





= 7G ae oe — ee —e 



































automatic and capstan bar THERES A 
work. A _ Reloading time cut to 4 seconds. 
B Machine runs continuously—no time wasted. LIPE 
Cc Absolutely reliable—one operator can handle 
several machines. FOR MOST 
D 30% to 100% production increase. 
E No feed finger—feeds to LAST workpiece and BAR FEO 
| ejects remnant automatically. 
| MACHINES 
FULLY 
L ge E AUTOMATIC 
| PNEUMATIC 
| BAR FEEDS 










Have you a particular prob- | 


lem in the repetition field? | 
Years of experience are 


Send us your drawings and | bui-in oo the Lint ueie 
enquiries and leave the rest | matic stock feed which brings 
' full automatic loading, feed- 

to us: ing and ejection. 


Ruggedly built for long 
life, simple to install, set and service. 


Models cover range from ;;" to /}” bar 
and 4" to 14” tube. DEVONSHIRE HOUSE VICARAGE CRESCENT LONDON S W 11 


Leaflets sent to you on request 





PHONE: BATTERSEA 5549 


Send for data to Dept. IP. 2332. 


} 
| 
| Patents Nos. 728898 and 74346!, 23176/57 and 10916/58. 

NRP 2332 
| 

} 






















COLLARS - WHEEL SUES || ROSE’S EXPANSION PIECES 
KEYS - BOLTS & NUTS have teams available to undertake PRESSED STEEL BELLOWS TYPE 


STUDS - SCREWED ROD, DESIGN, DETAILING IN MILD AND STAINLESS STEEL 


TAPER AND COTTER | PEPMEa@amo oan || BSL CoUUU 




















PINS in the following fields :- : 
Aeronautical Engineering ? (~) 
Cc ! 4 Athi ii v 
SPECIALISTS IN Bocerteal Gagiasartog UU JU U 
REPETITION WORK =|} paccpanical Engineering Nn es ie 
Nuclear Engineeri 
OF EVERY KIND t---~ wee ‘ AS == 4 - 
Production Tooling — manes z 
bY FORDSM ITH | a and Enavtries Sotictred Sena tor Bookret 
. |] Special Machines and Projects also AIR RECEIVERS, CHIMNEYS. TANKS, PIPE WORK, PRES- 
LIMITED —_ Seceateen atk denmeanal” SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 
HADFIELD ST. WORKS Somarenny en BRITISH APPLIANCES MFG. CO., LTD. 
CORNBROOK - MANCHESTER, 16 DOLLY LANE, LEEDS, 9 


53 VICTORIA STREET S:W.1 
— TEL. ABBEY 6132 - 











Telephone: Trafford Park 1615-6 Telephone : 30725-6 Telegrams : STRUCTURAL LEEDS 9 




















Mor STEEL CASTINGS 


accurate m 
From 4 Ib. to 15 cwts. 


than human 
hin BREAKDOWN and SHIP REPAIR 
Sal WORK GIVEN SPECIAL ATTENTION 
itself -...---------- — 


STEEL CASTINGS of all descriptions 
Hydraulic made in our own foundry by 
pianist CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 








Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 

the world working with precision that neither human skill nor other BARNARD & SONS LTD 
means can match. Next time you’re considering control of motion 5 * 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 








with fixed or variable delivery. 75 River Road, Barking, Essex 
j FOR FURTHER DETAILS OF Rippleway 1188-9 
SAVERY HYDRAULIC PUMPS 
WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 


L.E.F. expect every searchlight 
to do its duty! 





















tr- 





" jan Sapo b dint 
s 





PASSENGER VESSELS 


Reliability of the searchlight is particularly vital on passenger 
carrying vessels. That is why so many companies specify and ensure 
that L.E.F. searchlights are fitted. 

The motor ferry “‘ Artevelde,” one of the latest vessels of the Belgian 
Railways & Marine, carries a powerful L.E.F. searchlight which has a 
24” diameter mirror and combined automatic and hand feed arc lamp (see 
illustration). The ‘‘ Artevelde,”’ is on the Dover-Ostend line. 

Whatever the vessel, large or small, there is an L.E.F. searchlight right for the job—send now for 
catalogue of standard types. 


(fe; LONDON ELECTRIC FIRM LIMITED, South Croydon, Surrey 
bor Telephone : Uplands 4871 Telegrams : Electric, Phone, Croydon 








TiBN3 
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for driving 





a wide variety 
of machinery .. . 


FANS 

SUGAR MILL ROLLS 
BOILER FEED PUMPS 
CIRCULATING PUMPS 


CARGO OIL PUMPS 
ETC. 




















STEAM TURBINES 


with fixed or variable speed drives 


are made in horizontal and vertical designs, suitable for 
driving a wide variety of machinery. Direct or geared 


drive designs. Enquiries invited. 


Power Outputs up to Write for Publication No. GA, 171. 
2,500 b.h.p. 





weir & J. WEIR LTD. : CATHCART * GLASGOW S.4 
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BRIGHT STEEL 


ROUNIDS - HIEXAGONS 
SQUAIRIES “FLATS & SECTIONS 








STEEL co Lt 


HALESOWEN 68 VICTORIA S™ 
R LONDON, S.W.I. VIC: 6992 
N- BIRMINGHAM 8 CHATHAM ST? 
HALESOWEN 1191 MANCHESTER, !. CEN: 0413 














Oil free air 


If you require oil free air for your pneumatic 
conveying system—specify Godfrey Industrial 
Blowers. Already widely used in systems handling 





flour, grain, cement, lime and similar materials, 1 Positive Oil Seals 
these machines deliver large flows of air at 2 Oil-Free Rotor Case A@) 
moderate pressures. 3 Step-up Gears | % ; // i. 
PERFORMANCE: flows up to 3,500 c.f.m. at 4 Automatic Lubrication * VCS 


pressures up to 10 p.s.i. 
ALSO AVAILABLE Vacuum Pumps, Gas 


Boosters, Superchargers, Diaphragm Pumps, Godfrey Industrial Equipment 


Relief Valves, Etc. 





Sir George Godfrey & Partners (Industrial) Ltd. 


SiR GEORGE GODFREY & PARTAEAS (180) LTO HANWORTH, MIDDLESEX TELEPHONE: FELTHAM 3291 CABLES: GODFREPART, LONDON 








ASSOCIATED COMPANIES: MONTREAL, MELBOURNE AND JOHANNESBURG 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 
Lineage Rate. 
Inch Rate. 


4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


{12 column inches) and upwards, e.g., }-page £25 10s. 
Series Discounts. 


Run-on and Semi-Displayed Styles. 


4-page £48. Full page £90. 
For advertisements 1 inch and upwards. 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 
Inch Rate. 


3/6 per line of approximately 6 words. Minimum 14/-. 
42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g., 
26 insertions 15%. 


6 insertions 5%. 13 insertions 10%. 


Both these styles are available for single column width advertisements of any depth up to 12 inches 


j-page £22. }-page £41 10s. Full page £78. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
2/- which includes forwarding of replies. 
“*Run-on "’ and ‘* Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. 
All advertisements three days earlier if proofs are required. 


Use of Box Number. 
Copy Dates. 


Friday for publication on following Friday. 


** Displayed ” 


“and *‘ Illustrated ’’ advertisements by noon 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘‘ The Engineer’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


UNIVERSITY OF QUEENSLAND 
AUSTRALIA 


APPOINTMENTS 


Applications are invited for the following posi- 
tions 
SENIOR LECTURER in: 

(i) MECHANICAL ENGINEERING:  Appli- 
cants should have a Degree, preferably with Honours, 
in Mechanical or Production Engineering, and prefer 
ably a Higher Degree. Industrial experience in pro- 
duction engineering and management fields is neces- 
sary, and teaching experience is desirable. Research 
experience would be an advantage 
LECTURERS in 

(i) MECHANICAL ENGINEERING Appli- 
cants should have a Degree, preferably with Honours 
in Mechanical Engineering, together with some indus- 
trial experience 

(Gi) CHEMICAL ENGINEERING Applicants 
should hold an Honours or Advanced Degree in 
Chemical Engineering, or an equivalent qualification 


such as Honours in Science or Engineering, or the 
Associateship of the Institution of Chemical Engi- 
neers) an interest in mathematical techniques for 


analysis of processes would be an advantage ; 
research or industrial experience desirable, but not 
essential 

The salary scales are: Senior Lecturer £42160 
£A2510 ; Lecturer £A1540/£A2040 

Further particulars and application forms are 
obtainable from the Secretary, Association of Uni- 
versities of the British Commonwealth, 36, Gordon 


Square, London, W.C.!, or from the Registrar, 
University of Queensland, St. Lucia, Brisbane, 
Queensland, Austraha 


Applications close, in Brisbane and London, on 
sist January, 1959, except in the case of the Senior 
Lectureship in Mechanical Engineering, for which 
applications close on 28th February, 1959 £9346 





UNIVERSITY OF NEW SOUTH 
WALES, SYDNEY 


AUSTRALIA 


VACANCIES FOR 
SENIOR LECTURERS LECTURERS 
SCHOOL OF CIVIL ENGINEERING 


The University invites applications for appoint- 
ment to positions of SENIOR LECTURER 
LECTURER IN CIVIL ENGINEERING. 

Salary : Senior Lecturers, £A2208 range £A2558 
per annum ; Lecturers, £A1S08 range £A2108 per 
annum. Commencing salary according to qualifica- 
tions and experience 

Applicants should possess a Degree in Civil Engi- 
neering, preferably with Honours, and have experi- 
ence in at least one of the fields of concrete tech- 
nology hydraulics hydrology, structures, soil 
mechanics or materials 

Successful applicants will be eligible, subject to 
passing a medical examination, to contribute to the 
New South Wales Superannuation Fund 

First-class ship fares to Sydney of appointees and 
their families will be paid 

Four copies of applications (including the names of 
referees) should be lodged with the Agent 
for New South Wales, 56, Strand, London, 
forwarded by airmail to the 
of New South Wales, Post 
New South Wales 

1958 £9339 


two 
Genera! 
we 
Bursar 
Office 
Australia, be 


and a copy 
The University 
Box 1, Kensington 

fore 20th December 





UNIVERSITY OF MANCHESTER 


DEPARTMENT OF PHYSICS 


LINEAR ACCELERATOR PROGRAMME 


QUALIFIED ENGINEERS 


Applications are invited from QUALIFIED 
ENGINEERS wih experience in one of the follow- 
ing ficlds 

Electromechanical design 

2. Estimating and Contract work 

The successful candidates will be concerned with 
all phases of the design, construction and operation 
of a 200 Mev. Heavy lon Linear Accelerator 

Applicants should have at least three years’ prac- 
tical experience. A starting salary in the range of 
£1000-£1500 is envisaged 

Applications should be sent to Professor S. Devons 
Department of Physics, University of Manchester, 
from whom further details may be obtained. E°319 


PUBLIC APPOINTMENTS 


WITWATERSRAND TECHNICAL 
COLLEGE 


JOHANNESBURG 


Director : Dr. A. W. ROWE, 
M.Sc., M.1.Mech.E., M.1.E.E. 


LECTURER IN APPLIED 
THERMODYNAMICS 


Applications are invited for the post of LEC- 
TURER IN APPLIED THERMODYNAMICS 

Applicants must possess a degree in Mechanical 
Engineering or equivalent qualification and should 
have had some years experience with steam plant 
and internal combustion engines 

The post is a responsible one and entails lecturing 


and laboratory work for technicians and other 
advanced technical students. 
Salary Scale £700 by £50 to £900 by £60 to 


£1440, plus 5 per cent. annual vacation savings bonus. 
Commencing salary will depend on qualifications 
and experience 

Duties to commence Ist February, 1959 

College will pay half salary from date of sailing to 
date of assuming duty, plus reasonable travelling 
expenses for successful applicant 

Forms of application, which may be obtained from 
Messrs. Frank Ross and Co. (London), Ltd., Marlow 


House, Lioyd’s Avenue, London, E.C.3, should 
be completed and submitted to The Director, 
Witwatersrand Technical College, P.O. Box 3293, 


as soon as pcssibie. 


Johannesburg, South Africa, 
£9297 





UNIVERSITY OF LONDON 
KING’S COLLEGE 





RESEARCH STUDENTSHIPS 





University of London King’s College offers the 
following RESEARCH STUDENTSHIPS, made 
available by Joseph Lucas, Ltd., and tenable in the 
College for one year with possible renewal for a 
second year. 

(a) One of 
initiation of 
powder clouds 

(b) One of £500 a year for research into the mixing 
of powdered materials 

The character of the researches is such as should 
lead to a Higher Degree. Applicants for (a) should 
have a good Honours Degree in Mechanical or Elec- 
trical Engineering or Physics, and preferably some 
research experience. Applicants for (b) should have 
a good Honours Degree in some branch of Engineer- 
ing, Physics or Chemistry 

Particulars and application forms from the 
Registrar, King’s College, London, Strand, W.C.2, 
whom completed forms must reach by December 
17th. E926! 


year for research into the 
in gases, vapours and 


£800 a 
explosions 





MINISTRY OF EDUCATION 


Non-contributory pensionable posts for England 
only. Men and women preferably under 45. Appro- 
priate professional qualifications and teaching and 
practical experience desirable in Agriculture, Archi- 
tecture, Building, Catering and Food Technology, 
Chemistry, Electronics, Engineering (Chemical, 
Mechanical, Electrical or Production) Management 
Studies, Metallurgy or Mining. Men's starting salary 
(London) £1530 rising to £2250. Appointments 
may be made above the minimum. Higher posts 
filled by promotion ; also some with £140 allowance. 

Write Secretary (Inspector’s Section) Ministry of 
Education, Curzon Street, London, W.1. Closing 
date 31st January, 1959. E9302 





UNIVERSITY OF MANCHESTER 


CHAIR OF NUCLEAR ENGINEERING 


Applications are invited for the CHAIR OF 
NUCLEAR ENGINEERING which has _ been 
instituted in the Department of Engineering of the 
Faculty of Science. Salary not less than £2300 per 
annum. Membership of the F.S.S.U. and Children’s 

liowance Scheme.—Applications (one copy only) 
should be sent not later than January Ist, 1959, to 
the Registrar, the University, Manchester, 13, from 
whom further particulars may be obtained. E9284 


PUBLIC APPOINTMENTS 


CIVIL SERVICE COMMISSION 


ROYAL MILITARY ACADEMY, 
SANDHURST 


LECTURING APPOINTMENTS 


Lecturing Appointments at Royal Military 
Academy, Sandhurst : 


(a) TUTOR IN MILITARY HISTORY (pension- 


able post): (b) LECTURERS or SENIOR LEC- 
TURERS IN SCIENCE (2-3 posts), MODERN 
SUBJECTS (2-3 posts), and MATHEMATICS 


(1 post) (short service posts with prospects of promo- 
tion and permanent service). Men aged at least 21 
on Ist January, 1959 may apply Superannuation 
rights preserved Qualifications (a) normally 
2nd Class honours degree covering Military History, 
high professional attainment as a Military historian 
or extensive knowledge of the development of the 
Armed Forces gained in senior service appoint- 
ments : (b) normally 2nd Class honours degree in 
appropriate subjects. Teaching experience essential 
for (a) and desirable for (b). Starting salary : (a) 
£1550 (or above) rising to £1950; (b) appointment 
according to age, qualifications and experience 

starting salary £590 (or above) rising to £1065 ; or 
£1080 (or above) rising to £1145.—Write Civil 
Service Commission, Burlington Gardens, London, 
W.1, quoting 4911/58/11. Closing date 16 December, 
1958 E9295 





UNIVERSITY OF LONDON 
KING’S COLLEGE 





RESEARCH STUDENTSHIP 





University of London King's College offers a 
RESEARCH STUDENTSHIP, made available by 
Usines Emile Henricot, S.A., and tenable for one 
year with possible renewal for a second year. The 
value will be £500 per annum. The Studentship is 
for research into various aspects of the mechanical 
behaviour of ball mills ; the character of the research 
is such that it should lead to a Higher Degree. 
Applicants should have a good Honours Degree in 
some branch of Engineering. 

Particulars and apolication forms from the 
Registrar, King’s College, London, Strand, W.C.2, 
whom completed forms must reach by December 
17th. £9262 





H.M. PRISON 


WORMWOOD SCRUBS, LONDON, W.i2 


CIVILIAN INSTRUCTIONAL OFFICER 


CIVILIAN INSTRUCTIONAL OFFICER, Engi- 
neering Fitter Machinist, required for General Engi- 
neering Workshop, at H.M. Prison, Wormwood 
Scrubs, London, W.12 

Age at least 30 on 2nd January, 1959. Qualifica- 
tions full apprenticeship plus at least 5 years’ 
industrial experience Final City and Guilds Certifi- 
cate or equivalent, and some teaching experience. 
desirable 

Salary: £795-£920; 44-hour, Si-day week. 
Generous paid holidays, pensionable appointment 
considered after a period of satisfactory service 
Quarters not provided. 

Write, Prison Commission, R241/182, Horseferry 
House, Dean Ryle Street, London, S.W.1. 

Closing date 19th December, 1958 E9347 





SURREY COUNTY COUNCIL 


HIGHWAYS AND BRIDGES 
DEPARTMENT 


Highways and Bridges Department have vacancies 


or: 

(a) CIVIL ENGINEERS Grades A.P.T. “Special,”’ 
IV and V. Appointments provide first-class experi- 
ence in Bridge Design, Road Layout and Construc- 


tion. 

(b) ENGINEERING ASSISTANTS, Grades 
A.P.T. I and Ill. Appointments provide suitable 
experience for those wishing to proceed to a profes- 
sional qualification 

SALARY RANGES (a) between £750 and 
£1325 per annum, and (b) between £575 and £1025 
per annum, plus London Allowance 

Particulars and forms of application returnable by 
3rd January, 1959, from County Engineer, County 
Hall, Kingston-upon-Thames E93 


PUBLIC APPOINTMENTS 


CITY OF NOTTINGHAM 


WATER DEPARTMENT 


TEMPORARY APPOINTMENTS 
THREE RESIDENT ENGINEERS 


The Corporation will shortly commence the laying 
of 29 miles of 27in. and 24in. diameter cast iron pipe- 
line, work upon which will be divided into 6 contracts 
and take 2-3 years to complete. Applications from 
persons with suitable qualifications and experience 
in laying large diameter mains are invited for the 
following appointments, which will be for the dura- 
tion of the work 

RESIDENT ENGINEER 

Salary A.P.T. V, £1175 by £50’s to £1325 

TWO ASSISTANT RESIDENT ENGINEERS. 

Salary A.P.T. IV, £1025 by £50’s to £1175 


If successful candidates use own cars, allowances 
on * casual user" basis will be paid. Houses may 
be provided where necessary. Appointments will be 
subject to passing medical examination and may be 
terminated on one month's notice by either side 

PERMANENT APPOINTMENT— 
CIVIL ENGINEERING ASSISTANT 

Applications are also invited for the permanent, 
pensionable appointment of a Civil Engineering 
Assistant in Grade A.P.T. IV from Engineering 
Graduates with at least 5 years’ satisfactory experi- 
ence 

Applications for these appointments to be sent by 
3ist December, 1958, to Engineer and General 
Manager, Water Department, Castle Boulevard, 
Nottingham, with names of two persons to whom 
reference may be made 


T. J. OWEN 
Town Clerk 
Guildhall, 
Nottingham E9342 





BISHOP’S STORTFORD URBAN 
DISTRICT COUNCIL 


SEWERAGE 


APPOINTMENT OF 
RESIDENT ENGINEER 


Applications are invited for the above appoint- 
ment to supervise the construction of a new sewer 
and pumping station. The work will be executed by 
Contract and will be under the supervision of the 


Consulting Engineers, Messrs. J. D. and D. M 
Watson, M.M.LC.E., 67, Tufton Street, London, 
S.W.1 


The salary offered is £1250 a year and subject to 
satisfactory service the appointment is expected to 
last for about 18 months. Applicants, who should 
have had extensive experience of sewer construction 
in built-up areas, should apply in writing to the 
Consulting Engineers at 67, Tufton Street London, 
S.W.1, in the first instance, not later than Monday, 
29th December, giving full particulars of age, quali- 
fications and experience, and the names of at least 
two referees who would testify to character and 


ability. 
G. NORMAN DRINKWATER, 
Clerk of the Council, 
The Council House, 
Causeway, 


Bishop’s Stortford. E9326 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


RADIOCHEMICAL CENTRE, 
AMERSHAM 


ENGINEERING FOREMAN 


An apprenticed or similarly trained TECHNICAL 
OFFICER is required by the U.K.A.E.A. (Research 
Group) for the R.C.C., Amersham, to assist an 
Engineer in planning and progressing engineering 
projects including facilities for radioactive processes - 
to supervise their installation and be responsible 
for their manufacture. Supervisory experience and 
good practical knowledge of mechanical and electrical 
engineering is more important than directly relevant 
experience. 

Salary : £875—£1050 (Tech. ID 

Send a postcard to the Personnel Officer (1151/25), 
The Radiochemical Centre, Amersham, Bucks, for 
details E9282 

















Dec. 5, 1958 
PUBLIC APPOINTMENTS 





ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT 


ALDERMASTON, BERKS 





ENGINEER (MAIN GRADE) 


ENGINEER (MAIN GRADE) required by the 
Atomic Weapons Research Establishment, Alder- 
maston, Berks. To be directly responsible to the 
Engineer in charge of Metrology and Inspection for 
the control and guidance of inspection teams in the 
Explosives Groups. 

The work will involve technical direction of 
metrology methods on special materials, and inspec- 
tion activities to further design requirements on 
work of a complex nature. 

A recognised engineering apprenticeship and 
Corporate Membership of a Senior Engineering 
Institution or equivalent qualifications required. 

Design experience of jigs, fixtures, and gauges is 
essential as is a knowledge of modern measuring 
equipment and methods. Candidates must be 
familiar with safety regulations controlling danger 
areas. 

Salary : £1300-£1740. 

Contributory Superannuation scheme. A _ house 
or alternatively substantial assistance with house 
purchase will become available for ——- officers 
living beyond daily travelling distance. 

Postcards for application forms 
Recruitment Officer at above address. 
Ref. 2089/25. 


to the Senior 
Please quote 
E 5 





MID AND SOUTH EAST CHESHIRE 
WATER BOARD 


HURLESTON, NEAR NANTWICH, 
CHESHIRE 


ELECTRICAL ENGINEER 


ELECTRICAL ENGINEER (Higher National 
Certificate) is required at the new filtration station 
of the Mid and South East Cheshire Water Board at 
Hurleston, near Nantwich, Cheshire. As Station 
Superintendent he will be responsible for the opera- 
tion of these works, which provide first-class oppor- 
tunities for learning advanced waterworks practice, 
employing modern techniques 

Applicants must have served a proper apprentice- 
ship, be active, capable of directing small group of 
operatives (10), to plan maintenance, possess quall- 
fications equivalent to the Higher National Certificate, 
and have had much experience in the maintenance of 
electrical equipment. Mechanical experience of 
prime movers will be an advantage. Full training in 
the specialised techniques will be given 

Salary £900 p.a., new house at low rent of £1 per 
week in pleasant surroundings near attractive town 
of Nantwich. Superannuation 

Application form from Delwyn G. Davies, Engi- 
neer and Manager, Weaverham Grange, Hartford, 
Northwich, Cheshire. Closing date Monday, 15th 
December, 1958. E9299 





MINISTRY OF SUPPLY 


HAREFIELD, MIDDLESEX 


TECHNICIAN 


Ministry of Supply require a TECHNICIAN at 
Harefield, Middlesex, to carry out measurements of 
fundamental electrical quantities and on the pro 
perties of test apparatus in the audio-frequency and 
V.H.F. fields; assisting in the development of new 
electrical measuring techniques and apparatus in the 
above fields. Qualifications : recognised enginesring 
apprenticeship or equivalent training in an appro- 
priate trade. Ability to do experimental work and 
have had practical experience in at least one of the 
fields of duties is essential. Possession of O.N.C., 
appropriate City and Guilds Final Certificate, or 
equivalent qualification is desirable. Salary : £870 
(age 30) to £1030 p.a.—Application forms from 
Ministry of Labour and National Service, Profes- 
sional and Executive Register, Atlantic House, 
Farringdon Street, London, E.C.4, quoting P.E.2081. 
Only applicants selected for interview will a+ 

29315 





CITY OF BIRMINGHAM PUBLIC 
WORKS DEPARTMENT 


INDUSTRIAL RESEARCH 
LABORATORIES 


SENIOR ASSISTANT 


Applications are invited for the post of SENIOR 
ASSISTANT 

Salary Grade A.P.T. IV : £1025-£1175 per annum 

Candidates must hold a B.Sc. degree and have 
experience in physical and metallurgical or chemical 
work. 

The post is permanent, superannuable and subject 
to a medical examination. 

Applications, stating qualifications, age and experi- 
ence, should reach the undersigned by the 3rd 
January, one - 

vassin ualifies. 
eet aaa cea HERBERT J. MANZONI, 
Citv Engineer and Surveyor 
Civic Centre, 
Birmingham, |. E9818 





BARNSLEY CORPORATION 
WATER DEPARTMENT 


ASSISTANT ENGINEER 





ASSISTANT ENGINEER, A.P.T. Grade IV. 
Full particulars from Waterworks Engineer and 
Manager, Town Hall, Barnsley, Yorkshire. 258 





THE 
PUBLIC APPOINTMENTS 


CENTRAL ELECTRICITY 
GENERATING BOARD 


PRINCIPAL ASSISTANT ENGINEERS 
AND ASSISTANT ENGINEERS 


PRINCIPAL ASSISTANT ENGINEERS and 
ASSISTANT ENGINEERS required in the Develop- 
ment Policy Section of the Planning Department at 
Headquarters, London, S.E.1 ; 

The Section is directiy responsible to the Chief 
Planning Engineer for the long-term study of eco- 
nomic utilisation of resources needed for the genera- 
tion of electricity, such as fuel, water, and transport. 
Associated with this work is liaison with outside 
authorities, contributing to the work of Committees 
and advising on the effects of new legislation and 
recommendations of official committees on the 
Board's generation development. The Section also 
contributes to the formulation of long-term genera- 
tion plans, and advises on certain specialised technical 
and economic problems, e.g., the discharge of liquid 
and gaseous effluents from power stations. 

Candidates should have the capacity for forward 
thinking and ability to show initiative on long-term 
technical policy work. For the higher posts they 
should also possess an Honours Degree or requisite 
qualifications for corporate membership of a senior 
professional Institution. 

Salaries : Principal Assistant Engineers—£1960- 
£2160 p.a. ; Assistant Engineers—on scales within 
the range £870-£1900 p.a., according to duties and 
responsibilities. 

Application forms obtainable from I. G._ Ellis, 
Personnel Officer, 24-30, Holborn, London, E.C.1, 
should be completed and returned not later than 
23rd December. Please mark envelopes “* Confi- 
dential "—Ref. : ENR/366. E9304 





MINISTRY OF SUPPLY 


HAREFIELD, MIDDLESEX 


TECHNICIAN 


Ministry of Supply require a TECHNICIAN at 
Harefield, Middlesex, to assist in making precise 
measurements of electrical quantities in Connection 
with the test and calibration of test apparatus, in the 
ultra-high-frequency and micro wave fields. Also 
to assist more senior staff in development of new 
measuring techniques and apparatus for the above 
fields. Qualifications : recognised electrical engi- 
neering apprenticeship or equivalent training in 
appropriate trade. An aptitude for and interest in 
experimental laboratory work. Possession of O.N.C., 
appropriate City and Guilds Final Certificate or 
equivalent qualification is desirable. Salary : £695 
(age 26) to £870 p.a.—Application forms from 
Ministry of Labour and National Service, Profes- 
sional and Executive Register, Atlantic House, 
Farringdon Street, London, E.C.4, quoting P.E.2080 
Only applicants selected for interview will be advised 

E9316 





AIR MINISTRY WORKS 


DESIGN BRANCH, LONDON 





DESIGNER DRAUGHTSMEN 





Air Ministry Works Design Branch requires in 
London DESIGNER DRAUGHTSMEN for Bulk 
Petroleum Storage and Pumping Installations 
experienced in one or more of the following : (a) 
Storage tank layout and design ; (b) Pump house 
and plant layout; (c) development of pipe line 
schemes ; (¢) hydraulic calculations. Technical 
training to O.N.C. standard required. Salaries up to 
£1015 p.a. Starting pay dependent on age, qualifi- 
cations and experience. Long-term possibilities 
with promotion and pensionable prospects. Five-day 
week, 3 weeks 3 days leave a year. Normally natural 
born British subjects.—Write, stating age, qualifi- 
cations, employment details including type of work 
done to any Employment Exchange quoting Order 
No. Borough 105 E9176 





MIDDLESEX COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 


APPOINTMENTS 


HEATING AND VENTILATING ENGINEERS, 
APT. IV, £1055-£1205 p.a., to act as leaders of small 
sections. Must have considerable experience in 
design of all branches of heating and ventilating 
work and be competent draughtsmen in preparation 
of schemes, contract drawings and specifications for 
large Public Buildings. 

HEATING ENGINEER, APT. III, £875-£1055 
p.a. Must be competent designers and quick 
draughtsmen for preparation of schemes, contract 
drawings and specifications covering large buildings. 
Salaries according to qualifications and experience 
Established. Five-day week. Prescribed conditions 
—Application forms (stamped addressed foolscap 
envelope) from County Architect, 1, Queen Anne's 
Gate Buildings, Dartmouth Street, S.W.1, returnable 
by Ist January. Canvassing disqualifies. E9291 


NATIONAL COAL BOARD 
NORTH EASTERN DIVISION 








CENTRAL WORKSHOPS MANAGER 





CENTRAL WORKSHOPS MANAGER required 
in No. 4 (Carlton) Area, Grimethorpe, near Barnsley, 
to be responsible for new self-contained workshops 
emploving 400 men engaged in reconditioning 
mining plant and machinery and general engineering, 
overhauls testing and fabrication. Executive experi- 
ence in modern engineering production, planning 
inspection and management. and H.N.C. (Mech. or 
Elec.) essential. Salary £10S0-£1600. 

Apply, giving full details to Area Staff Manager 
at above address by 17th December, 1958 ee 





ENGINEER 


PUBLIC APPOINTMENTS 





TRAINING OFFICER 


for 


WINDSCALE AND CALDER 
WORKS 


to be responsible to the Training 
Manager for lecturing on Engineer- 
ing subjects and on subjects relating 
to the functions of works within the 
Group ranging from introductory 
talks for new staff to detailed des- 
criptions of engineering techniques 
for professional engineers 


A recognised engineering appren- 
ticeship and corporate membership 
of a senior engineering institution, or 
equivalent are essential. Experience 
in teaching or industrial training is 
desirable. 


Salary between £815 (at age 25) 
and £1270 


Contributory Superannuation. Staff 
housing scheme. 


Send postcard for application form, 
quoting reference 2776/J.1, to Works 
Secretary, UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY INDUSTRIAL 
GROUP, Windscale Calder Works 
Sellafield, Seascale, Cumberland 


and 


Closing Date : 15th December, 1958. 


E9285 














| TENDERS | 


COUNTY COUNCIL OF ESSEX 


ST. ALBRIGHTS HOSPITAL, 
STANWAY, COLCHESTER 





RE-ORGANISATION OF HEATING 
INSTALLATION 
(PHASE I!) 


The Welfare Committee of the County Council of 
Essex invites contractors who are willing to submit a 
firm price tender for the above contract to forward 
their names 

The work consists of the re-organisation of the 
heating installation, estimated value £4000. 

The buildings will remain in occupation and the 
contract includes incidental builders’ work. 

From the names submitted, a panel of contractors 
will be chosen, who will subsequently be provided 
with specifications 

Contractors’ applications should b sent to reach 
the undersigned not later than Saturday, 13th 
December, 1958 

H. CONOLLY, C.B.E., F.R.1.B.A., 
County Architect. 
County Hall, 


Chelmsford. E9317 





COUNTY BOROUGH OF 
SWANSEA 


EXPERIMENTAL STEAM ENGINE 


TENDERS are invited for the SUPPLY and 
INSTALLATION on a prepared site at the Swansea 
Technical College of an EXPERIMENTAL 
STEAM ENGINE of approximately 10-13 b.h.p. 

Copies of the specification and conditions of 
contract are obtainable from the Director of Educa- 
tion, The Guildhall, Swansea 

Closing date for receipt of tenders 30th January, 


959. 
T. B. BOWEN 
The Guildhall Town Clerk 
Swansea. E9329 





CEYLON CERAMICS 
CORPORATION 
(ESTABLISHED UNDER THE STATE 
INDUSTRIAL CORPORATIONS) 
ACT No. 49 OF 1957 


TENDERS invited for the ESTABLISHMENT 
of a FACTORY to produce Refined Kaolin and 
Filler Grade Kaolin at Boralesgamuwa, Ceylon. 

Closing date : 31st January, 1959 

Tender documents available at the office of the 
High Commissioner for Ceylon in the United King- 
dom, 13, Hyde Park Gardens, London, W.2. 

E9300 





129 
PUBLIC NOTICES 





ALKALI, &c., WORKS (SCOTLAND) 
ORDER, 1958 


REGISTRATION UNDER THE ALKALI, 
&c., WORKS REGULATION ACT, 1906. 


With effect from 31st December, 1958, the Alkali, 
&c.. Works (Scotland) Order, 1958, (S.I. No. 1932 
(S. 105)*) further extends and amends the list of 
works scheduled under the Alkali, &c., Works 
Regulation Act, 1906 (as extended by the Alkali, 
&c., Works (Scotland) Order, 1952), by the addition 
and the amendment of, among others, the classes of 
works set out in the first and second schedules 
hereto 

From 31st December, no work of a class named in 
the order may, by virtue of section 9 of the Act, be 
carried on unless certified to be registered by the 
Secretary of State for Scotland. 

The term “ works” refers to the operations or 
processes specified in the schedule and not necessarily 
to the whole of the premises in which they are carried 
on 

Application for registration should be made forth 
with by letter addressed to the Secretary, Department 
of Health for Scotland, St. Andrew’s House, Edin- 
burgh, 1. 

The following particulars should be stated 

(a) Description of each work requiring registra 

tion (e.g., steel works-—— Bessemer furnaces) ; 

(i) Name, if any, of the premises at which 
the work is or will be carried on ; 
(ii) Full postal address of the premises ; 
(iii) Burgh or County in which the premises 
are situated. 
(c) Name and address of : 
(i) the owner ; 
(ii) the lessee, occupier or other person 
carrying on the work (s) 

(d) The date(s) of installation of the plant(s). 

The application should be made by or on behalf of 
the company or person actually carrying on the 
work. 

Cheques or Money Orders in payment of the 
registration fee (£6) should not be forwarded until 
requested 


* Obtainable at H.M.S.O., price 3d. net. 


(b) 


FIRST SCHEDULE 


ADDITIONAL WORKS 

Lead works, that is to say, works in which, by the 
application of heat, lead is extracted from any 
material containing lead or its compounds, and works 
in which compounds of lead are manufactured from 
metallic lead or its compounds by dry processes which 
give rise to dust or fume 

Iron Works and Steel Works, that is to say, works 
in which : 


(a) iron or ferro alloys are produced in a blast 
furnace and in which raw materials for use in 
blast furnaces are handled or prepared ; or 

(b) iron ores for use in blast furnaces are calcined 


or sintered ; or 

(c) iron or steel is melted in air or rotary furnaces 
fired by coal or oil, or in cupolas employing a 
heated air blast, or in electric arc furnaces ; 


or 
(d) steel is produced, melted or refined in Bes- 
semer, tropaenas, open hearth or electric arc 
furnaces ; or 
(e) oxygen er air enriched with oxygen is used for 
the refining of iron or for the production, 
shaping or finishing of steel. 
Copper works, that is to say, works in which 
(a) molten copper or copper alloy is de-oxy- 
genated by the immersion therein of wood ; 
or 
copper or copper alloy is melted and cast in 
moulds, the internal surfaces of which have 
been coated with grease-bound or oil-bound 
dressings. 
Electricity Works, that is to say, works in which 
(a) solid or liquid fuel is burned to raise steam 
for the generation of electricity for distribu- 
tion to the general public or for purposes of 
public transport ; or 
boilers having an aggregate maximum con- 
tinuous rating of not less than 450,000 Ibs. 
of steam per hour and normally fired by solid 
or liquid fuel are used to produce steam for 
the generation of electricity for purposes 
other than those mentioned in the preceding 
paragraph. 
Producer Gas Works, that is to say, works in which 
producer gas is transmitted or used 
Ceramic Works, that is to say, works in which 
{a) pottery products (including domestic earthen- 
ware and china, sanitary ware, electrical 
porcelain, glazed tiles and teapots) are made 
in intermittent kilns fired by coal or oi! and 
raw materials used for the manufacture of 
pottery products are handled and prepared ; or 
heavy clay or refractory goods are fired by 
coal or oil in 
(i) intermittent kilns : or 
(ii) contiruous grate-fired kilns ; or 
(iii) any kiln in which a reducing atmosphere 
is essential. 
Lime Works, that is to say, works in which calcium 
carbonate or calcium magnesium carbonate is burned 
through the agency of coal. 


SECOND SCHEDULE 


(b) 


(b) 


AMENDED DESCRIPTION OF ALUMINIUM 
WORKS MENTIONED IN THE FIRST 
SCHEDULE TO THE ACT OF 1906 AS 
EXTENDED BY THE ALKALI, &., WORKS 
(SCOTLAND) ORDER, 1952 


Aluminium Works, that is to say, works in which :— 
(a) aluminium is extracted from any material 
containing aluminium by a process evolving 
any noxious or offensive gases ; or 
oxide of aluminium is extracted from an ore 
or 
(c) aluminium swarf is degreased by the applica- 
tion of heat ; or 
aluminium or aluminium alloys are recovered 
from al lumi alloy scrap 
fabricated metal, swarf or residues by melting ; 
or 
(e) aluminium is recovered from slag 

Dated this 27th day of November, 1958. 
Department of Health for Scotland. E9349 


(b) 








Classified Advts. continued on page 130 
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FENDERS 


PEWSEY RURAL DISTRICT 
COUNCIL 


REGIONAL WATER SUPPLY SCHEME 
STAGE 2-CONTRACT 3 
PUMPING PLANT 


¢ Council invites TENDERS from firms 
the MANUFACTURE and INSTAI 


required for the 


The abo 
experience 
LATION of ¢t 


provisior 
















pumping piant on near 
Pewsey 11 tst prise two 
electric driver one of 
30,000 ns per t other of 
10,000 ga per hour « each against a 
total head of apy x h com 
plete with the rising main 1 je and 
switchgea ver with incide i) accord 
ance with th ficatic prepared by the Council's 
Engineers S Waters and Partners, of 25 
Temple Row, Birmingham 2 

The Form of Tende and cific may be 
obtained from the office 1 the andersigned or ot 


Sth December 1958 on 
neas whic 
bona fide 


the Engineers nm or atte 


payment 











refunded upon t! 
the returr { all documer 
nlied are to t 
Sealed Tende the Forn plied are % 
delivered to ffice the endorsed en pe 
pr ster tt » Frida 16th 
i 
Ja 1959 
i lo inde ake ¢t accept the 
lowes i Tender 
E. C. COOK 
CA Office Clerk { the Cou 
v W 
Pe : £9327 
28th November, 1955 2 





EDUCATIONAL 











COLLEGE OF AERONAUTICS 


TWO YEAR DIPLOMA COURSE, 1959 196) 


sitably qualified 
wv the TWO 


begins in 


Applications are invited 
men and women w! aust 
DIPLOMA COl 


YEAR 


October, 1959 





nautical Science 
for Universit 
Mathematics 
POSSESS a ZOOK 










i have 


wit 





Higher Natio 
appropriate in¢ 
equivalent quali 
ts of Acr »dynar 


and Production, Airc 


includes 
ign, Au 
Elec 





the subjex 
craft Ecc 


nomics trica 













Engineering, Aircraft Materials, Aircrat »pulsion 
Mathematics 

cations will be considered by the Board 

ch may call candidates t attend at 





itten Entr ance 
Mechanics, an 
23rd March, 


itions will n 


for wr 
Physics 


n Monda 





rmally be given 





possessing, or reading for ur 
Scrence Engineering The 
require attendance tor persona 


r date 





tion about tt f 
MUST e 
rday, 28th la 





The Warde 


field, Bletchley, Bu £9301 











A.M.1.MECH.E., B.Sc., City and Guilds, &c 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques Approximately 

per cent. successes 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright’s Lane, 
London, W.8 Ell4 & 








SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONITALS UNLESS OTHERWISE REQUESTED 
AN IMMEDIATELY RESPONSIBLE AND 
PROGRESS pone hab-tarpete POSITION 


the Londs i ‘ an Engineer with the 








ability to expre s thoughts clea Thor zt 
knowledge of industrial plants essential, Dut training 
will be give b BOX N« 9348 The 
Engineer A 
APPLICATIONS ARE INVITED f Enginee 
het wee the ag 34 vea » act as ASSIST 
ANT WORKS ENGINEER a North London 
Compan ma t x ect ' mponents 
HLN rd I " Me ical F 
neering ¢ with embership of the P 
sional tr Gesirabie Ext ce in mecha 
cal and electrical engineering and control of labour 
preferat related mainte we work, required 
A compel ¢ Salary and a opp< iT will be 
offered for this work Five-da eek with all 
modern weitare ame es A b tter, giving 
full particulars to Personne Superintendent 
Siemens Edison Swa Lid.. Cosm Works, Br 
down, Enfield, Middlesex £9343 «4 


ARE ee 


resp 


APPLICATIONS FROM 
ENGINEERS (0 
development of PRODI ( rk yN 
the engineering try 

for those with 
should have an engineering 
Certificate | 
working Conditions in pleasar 
annuation scoer 
full details including age, qi 
and preser f ont 

The Engince 


PROC t SSES Ss fo 





Ss, experience 


at 
BOX No. F9308 





ie fe 
SITU ATIONS Vv AC ANT 


APPLICATIONS ARE INVITED FROM 
PROJECT agin ot eo gpe over 28 years of age and 











ha g HN minimum qualification, for a vacanc 

n the Prods iction En ering and Development 

Department at Ferodo, Ltd. This is a senior staff 

appointment 1 candidates must have had experi- 
n one more of the following subjects 





n Engineering and Plant Layouts, Factory 
ical Services Layouts Plant Design. 
candidate wil] be responsible for 
through initial investigation, 
of estimates and reports, ordering plant 
and arranging for lation and 





esstul 
projects 








pment instal 








over to the Works Write, giving 
qualifications, previous experience and 
to the Personnel Manager, Ferodo 





en-le-Frith, via Stockport 9289 a 
A WORK STUDY ENGINEER is required for 
and brass tube, bar and rod mill in 
B.C., Canada. Applicants should preferably have an 
Engineering Degree or equivalent, have experience in 

ustry, and be capable of applying modern 
methods in formulating incentive schemes 
nted will later be required to assume 
process and product development 
and qué ualifica- 


a new copper 





work study 
The person appoi 
msibility for 











Sala mmensurate with experience 

tion Apply, BOX No. E9334, 1¢ Engineer 
giving c lete details of qualifications and experi- 
ence A 


—enghapeintl PETROLEUM COMPANY, LTD., 
WEST AFRICA for an ENGIN- 











in 
ants aged 25-35 must hold at least 
have had sound workshops training 
2 good knowledge of automotive/structural 
equit and a eg and some drawing office 
experience The work is concerned with the main 
tenenance and operation of oil marketing facilities 
including pump/tank installations, bulk petroleum 


und common 
in surmount 


a man with so 





and calls tor 









e ar ative, able to use ingenuity 
iff with the limited plant and equipment 
ilable active salary, good leave arrangements, 
kit allowance, free medical attention Pension 
scheme, free passages out and home Write, giving 
full details, quoting Ref. H.4564, to BOX 5921, c/o 
191, Gresham House, E.C.2 E9265 A 
CHIEF DRAUGHTSMAN 
Compar manufacturing rolling mills and 
ther steelworks machinery require first-class 
ur Only those with the necessary technical 
jualifications and experience in the control of 
1 drawing-office need apply. Full details, includ- 
gz age, to be stated BOX No. E9336 The 
Enginee 
A 


COMPANY OPERATING A MODERN 
CONTINUOUS CHEMICAL PLANT 

tes applications for the post of 
DEPUTY WORKS ENGINEER 
Applicants should preferably be in 1 
. 40-50 mechanical eng 





with 








jualif ons and experience. They must 
energ hop floor experience and a 

» earth attitude realising that organisation and 
nistration exists only to get things done and 
are ends in themselves Experience of 
hemical plant or refinery installation with con 
10U highly instrumentated process plant 
where scheduled maintenance methods are in 


uld be an advantage 
and offer 
iree i agreeable surt yunding Ss 
terms of employment 


Atior we 
an interesting 





St is permanent 


including 


Excellent 








Pen 1 Scheme 

Applicati gi ing fu rticulars including 
age, experience and qualifications should be 
addressed BOX No. E9305 The Engineer 





SSNMONSTRATONS SALESMEN WANTED, 
Representatives. preferably with 
in the industry COLLOIDAI 
LTD Watford Way, London 

E2210 a 


i echnical 


GRAPHITE 336 
N.W.4 





DESIGN DRAUGHTSMAN 
required by rapidly expanding engineering com- 
pany for new factory to be erected in East Anglia 
The duties and responsibilities require a know- 
of plant layout, mechanical handling, auto- 
mechanisms, coupled with general 
vious experience in these 





ledge 
feed 
services. Pre 


matic 











fields essential and require qualifications to 
H.N.C. level. Knowletige of production engi 
neering or time study would be advantageous 
Tt uitially tenable in Essex and later in 





> company offer attractive working condi- 











t s and o ate a part-contributory pension 
and assurance scheme, and a salary com- 
mensurate with age, experience and qualifica- 

Applications, giving full details of career 
should t rade to Chief Engineer, Roneo, Ltd 





Essex 


E2202 a 





DESIGN wanna me path required by London firm 
ge vechanical engineers A practical back 
xg acer years experience of machine 
gn essentia Knowledge of mechanical handling 
advantage. H.N.C. or equivalent qualification 
rred Interesting, varied work, requiring 
itive and responsibility. Starting salary not less 


canteen BOX 


000 pa Pension 


£9314,“ The Er 
DEVELOPMENT PRODUCTION ENGI- 
ER 


scheme 


gineer 














NE red by public company nowledge of 
g ta duction and tool Po tiptoe. Aer 
e preferred. but not essential Age under 45 
ears. Position tznable in Shropshire. Salary accord 
g to experience up to £1400 per annum. Position 
per with good prospects, and is pensionable 
Write st deta o Falks. Dept. A, 91, Farring 
R i] ak E.C.3 E9311 A 


ENGINEER 


SITt ATIONS VACANT 


(MECH. 


ypment 


DESIGNER-DRAUGHTSMAN 
a required for researc j 


h and devel 
interesting <« y 


vel 





special structures ( 
Minimum qualifications 
The appointment 


nding organ 


plant 
up 24-30 


1 progressive 


steam- oper ated 

H.N.¢ Age gr 
IS Permanent anc 
Contributory 
Lies Salary in 





years 

n an expa 
sation ' 
Canteen facili 


pension 








qualifications and experience Th are 

1S (fifteen) minutes’ bus journey e re of 
Ipswich Applications to Personnel “r, THE 
BRITISH STEEL PILING CO., LTD., Claydor 
Suffolk E9335 A 


DRAUGHTSMAN required for interes 
on plant design, lavout and services 








medium-sized chemical work leasan 

bonus, contributory superannuation s 

rehousing assistance Write (in conf te 
Engineering Dept Manager. John and rze 
Ltd., Denison Road, Selby, Yorkshire E9288 a 


DRAUGHTSMAN DESIGNER, aged 35/40 


experience in construction ot 








towers and concrete bases ed for North ot 
England. Good salary conditions and contributor 
Pension scheme BOX No. E2207 The ineer 


ENGINEER (Non-resident) by Midd 
Council for Percy House, Islewort 
(large home for aged). Required 
and be responsible for, operation a 
ot enginee 
Cor 





compr 


ing installations 


nish boilers, Calorifiers, steam-d 









pumps, steam meter, &c., and usual 
and domestic hot and cold water 
cooking equipment, electric asseng 
lighting and sundry tallat 





other ins 
tallations t 





conversant with ins 
enced in maintenance of same 
p.a 44 hour week Estab per t 


H 
subject to 





medical assessment 


particulars and three referees to ( 
Officer, 1, Queen Anne's Gate Buildings, Dart 
Street, S.W.1. Canvassing disqualifies, E9281 A 





ENGINEERING SALES REPRESENTATIVE 
required for Midlands area, preferably resident 
between Birmingham and Manc Qualifica 
tions A.M.I.Mech.E. or equivaler 




















experience of mechanical | | for coa 
coke and quarried materials essentia Age 32-45 
years. State salary required Robert Cort & Sor 
Ltd., Reading (ref. WLR) E2209 a 
GOSS PRINTING PRESS COMPANY, LTD., 
have an immediate vacancy fo a SEI NIOR 
DR ne GHTSMAN with experience in the design of 
machine tools This is a permanent position with a 
gZenerous superannuation scheme i i Donu Ss 
paid annually Salary paid v be accordance 
with abil and experience Please ippl full 
details yi age, experience and qualifications to 
Person Manager, Greenbank Street, Pre 





HEAD WRIGHTSON IRON & STEEL 
WORKS ENGINEERING, LTD. 


ASSISTANT CIVIL ENGINEER 





Required for Resident i 

development contracts in the fron and Stee 
ndustry Applicants yuld ha a Degree « 
be Graduate Members of Ins n of Civ 
Engineers, and experi fs tural stee 








work erection ae be 
Applications § 
qualifications and s 


Personnel Manager, R IS 
Norks, Thornaby-on-Tees 


hould State 





LIGHT TO MEDIUM oberg Aneto CON- 
TRACTORS and Fabricators outh-West 
London have the follow BUYER 
experienced steel man, pre also some know 
ledge of non-ferrous materials and metal fin 
ESTIMATORS DRAUGHTSMEN 
vith de ls of experience and salary required 
No. E2206 


The Engineer 
MAINTENANCE ENGINEER required [ 
factory near Colchester, mar turing a we 
product by a continuous pr« 
need apply who are capable of sc 
trolling all the work of the mainten 
A pleasing and forceful personality is required, sup 
ported by an ability to supervise own and contrac 
labour H.N.C. or equi j able BOX No 


valent des 
E2208 The Engineer A 








shing 
Please wr 


BOX 
A 








fac 





cess, 





practical n 





ng and con 


ance department 





MECHANICAL ENGINEERS required for 
highly interesting new design and development 
work in the field of Converting Machinery for 


Paper and Board. Previous experience in this 
field, though desirable, is not essential but 
successful candidates must have solid academic 


and practical engineering background with 
sound knowledge of design, and be able to 
produce as well as evaluate new ideas. Modern 


works in S.W London Pension scheme, 





Good salary.—Applications will be 
treated in confidence, should i full par- 
ticulars of training and experience Reply 
BOX No. E9174, “* The Engineer.’ A 


MECHANICAL AND CIVIL ENGINEERING 
DRAUGHTSMEN required for a drawing-office 
engaged on all types of work connected with mining. 
quarrying, hydraulics and industrial building con- 
struction. A superannuation scheme is in operation 


} 
Application, stating qualifications, experience and 


salary required, should be made to The Chief Engi- 
neer, MESSRS. ENGLISH CLAYS LOVERING 
POCHIN AND CO., LTD., 14 High Cross Street 
St. Austell, Cornwall E9272 a 


Dec. 5, 1958 
SITUATIONS VACANT 
a MAKER. MAY 
am, Essex, require a ma 
models of chemical plant 


LTD 


, to con- 


AND BAKE R 


4 





‘pipe work for 











design purposes Applicants should have a keen 
nterest in model making and skill in the use of tools 
Abil y to read engineering dra Aings 8 essent al and 
e g drawing experience desirable The post 
S able Apply in writit 1¢ Personnel 
Officer, quoting reference nbe E9320 a 





NUCLEAR POWER 
GRADUATE MECHANICAL ENGINEER 


for development work (London) area 
water n 





i 
) acted th pr r j 1 . 
onnected w 1 pressurisec yciear reactor 


and other oressure 





system components 
plant 

Applicants shou 
hip and have 
{ of high-pressure 
ase apply in writing, stating 
and experien to Staff Man 

FOSTER WHEELER I 

3 Place 


3. Ixworth 
London, S.W.3 





lave served an apprentice 





some exp 





steam-raisi 





age, gt 
ager 


TD 





PLANNED MAINTENANCE 
ENGINEER 

A large West Midl 

in ENGINEER in the age 

j extend a plannec 


and 
Steelworks 





operate 
system for all 
This post is looked upon as 














un tor turther progress 

g department, and applications 
from men of universit graduate 

andard in ther mect al or electrical 
engineering, who wish tor > a Career in steel 
vorks 

Pension scheme and tree 

Applications should be made rf 





th salary expected to 


The Eng 





experience to date 


BOX No. E9294 


PRODUCTION MANAGER 
required by 


large heavy engineering establishment, Glasgow, 
to be responsible for all methods of production 
fixing time study Preference will be 
to candidates who have a wide experience 
production methods in light fabricated steel 
Reply, stating full details of training 
Salary £2000 to £3000, depend. 
1 ability 


The Engineer 


rate and 





given 
with 
Structures 
and experience 
ng on experience ¢ 


BOX No. E9248 





A 


QUALIFIED CIVIL ENGINEER required by 
Consulting Engineers, for of ASSISTANT 
RESIDENT ENGINEER, to supervise construction 
of Port Works at Port Sudan. Salary ng to 


position 


accordi 





experience and qualifications, married quarters 
available with heavy furniture, cost-of-living allow- 
ance and bonus Duration about sixteen months 

Write, stating age and experience, to COODE 
AND PARTNERS, 2/8, Victoria Street, London 
SW.1 E9192 a 


REQUIRED, BY RAPIDLY EXPANDING 
NORTH EAST ENGINEERING COMPANY, 
1 DRAUGHTSMAN with a thorough knowledge of 


il vertical boilers up to S000 1b evaporation 
nts st vuld have experien e and a sound back 
th t of mail steam-raising 





) € § 
He should ‘ capable of a certain amount of 


incillaries w a 





» ») st = 
deve client unit as a 


packaged boiler 




















inity 
ible person. -BOX No he E A 
RESEARCH ENGINEER 
A vacancy exists in the Oil Seal Division of 
George Angus and Co., Ltd., for a qualified 
ENGINEER to work on fluid sealing problems 
Applications are invited from men with initiative 
and ability, with B.Sc. Degree in Mechanical 
Engineering, and who have had workshop train 
ing in fitting and machine shops, together with 
several years’ industrial experience in design 
development or research Actual experience in 
fluid sealing is not essential. This post, which is 
located in a modern, well-equipped factory 
carries attractive staff conditions including 
superannuation and bonus schemes, and con- 
sideration towards housing assistance Written 
applications should be sent in confidence to the 
Personnel Manager, GEORGE ANGUS AND 
CO., LTD., Oi! Seal Division, Coast Road, 
Wallsend, Northumberland. 

E9237 a 

SENIOR ENGINEER required { ch int 

the performance and utilisation of machine tools 

Experience or knowledge of work stu produc 

tion c« lysis would be ar Work 





involves acquisition and its 
pplica NOMIC § culon opera 
7 including numeric trolled machining 


ent working conditions 
ngs Pension scheme Removal ex 
Send full details, including fications, experience 
and present salary in confidence BOX No. F932! 
* The Engineer 4 


STRUCTURAL DESIGNER regui 
CONSTRUCTIONS LTD., 





surround 
penses paid 


qual 





by METAL 
Brickfields Road, 


Worcester Age 24 to 30 Experience in steel 
framed buildings, conveyor struct ikers and 
general structural steelwork alary and 


man. Excell 
and life assurance sc 


prospects to suitable 
tory pension also 
vith housing.—Write, stating age, exp 
details, to this expanding company w 
jern drawing-office in pleasant 


1-contribu 





SSISt 





ance 
and full 


rence 
ich 
eurteond. 


£9344 





has a moc 


ings 
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SITUATIONS VACANT 





SALES ENGINEER required by Scottish firm of 


piping specialty manufacturers to create new product 


have been retained 

demand in growing industrial piping market. Appli- MSL ia aden te tee 

P cant must be engineer with keen business acumen i M | E D eppoiniment of on 
and be prepared to travel extensively Experience e @ 

in either piping design of pipe fabrication is desir- 


able Salary commensurate with experience and [O8E - pa —_ . 
ASSISTANT TO THE 


present position BOX No. E9324, * The Engineer 
M A L A MANAGING DIRECTOR 


TECHNICAL ASSISTANTS. Applications are 





invited from young Engineers or Technicians to assist = 
in the development of an industrial engineering Applications are invited from professionally qualified Engineers with wide 
division. Applicants should have experience in deal- practical experience, preferably in sflip repairing, 35/45 years of age, capable of a medium sized engineering compan 
Sas SaeuAT ox cua a be ane oo ater an eles of earning a generous salary. Men of senior executive ability only will be a fers Lys > ee es 
Machine shops, fabricating and erection departments considered, as the responsibilities inherent in the positions require management delightful rural countryside, six miles 
of a medium/heavy engineering industry. Qualifica- experience and wide engineering knowledge from the sea, and produces machine 
tions H.N.C. (Mech.) minimum or equivalent. Age and tooling equipment to the highest 
25/35. Attractive and interesting appointments , ae : gk las aa 
Applications in writing, with relevant details in con- CHIEF ELECTRICAL ENGINEER : Responsible for all electrical work on standard of accuracy and finist 
ra ee oy toon ee ee to Naval and commercial ships, electronic equipment and land installations 
ager, ton-Buc , Ltd., Excavat« . . , ° : : , 
————— ee eee Control of workshops employing 1000 men, Corporate Membership of the The appointed candidate will 
si . responsible directly to the Managing 


Institution of Electrical Engineers or equivalent is essential, with experience in 
Naval ship repairs, power distribution and general electrical repairs and 
maintenance. A knowledge of electronics would be an advantage. 


Director, initially for special efforts 
\ 


aimed at securing further orders and 


contracts and subsequently for control 


TOOL ENGINEER required Thoroughly 


on ae prod yt wth coe gi fight CHIEF DRAUGHTSMAN : Responsible for drawing offices employing 80 of other divisions of the company’s 
electro/mechanical appliances. Capable of deal- draughtsmen, covering ships’ hull, engines and electrical work, together with activities as may be delegated to him 
sage Smee Foccaay-ong 6 re jobbing work and plant layout. Corporate Membership of the Institution of 

Excellent salary and prospects for successful Mechanical Engineers or equivalent is desirable, with essential experience in Applicants should have served a 
applicant Naval and commercial ships’ hull and engines. Experience in general heavy recognised apprenticeship in mechanica! 


engineering and be qualified at least t 


Written applications, with details of experience engineering and electrical work an advantage. 
H.N.C. standard. They must have had 


in chronological! order, to 





























Ie « - aay. » . . +r , . - C ‘. E ‘ 
“Sein aera a 29 CHIEF ESTIMATOR : Controlling the estimating for ship repairs, analysis design office and production engineering 
Electric Shaver Division, of man and machine hours, material quantities, etc. Preferably with Corporate experience and should have had 
Thornliebank, Membership of the Institution of Mechanical Engineers or equivalent, with wide practical selling experience within the 
as E9298 a experience in ship repair planning and estimating essential. Knowledge of Naval engineering industry 
ship repairs, ship building and electrical work is desirable. 
+4 . re f F : Initial salary £2,000 Contributor 
waves. ey senlue-IzeD m0. PRODUCTION CONTROLLER : To organise and maintain an efficient pension scheme Car provided 
VIDUAL FIRM of manufacturing mechanical system of production control in the shipyard and industrial work, including the Preferred age about 35, but up to 40 
engineers in Yorkshire. a man of good all-round allocation of labour. Corporate Membership of the Institution of Mechanical would De contidered 
— CS ee ee = Engineers is desirable, and successful experience in effective work control and 
oc 4 i o a8) echnical ¢ , -” 
pemnncent gly cucggenn. Boe glee ache aggre won progress from receipt of the contract until completion is essential. Preference | A Re aL 
overseeing of drawing-office, organisation of expand- will be given to the applicant with production control experience in ship | ikea cadit teenies Wagiiy ‘wana 
ing machine shop, would be included A live man repairing. hull an > = nd general “avy engineering. | 2 * * 
is needed and one who would see the firm's - ng, hull and engines, and gene heavy eng 8 identity and have given permission after 
point of view Experience in mechanical power : : a ; personal discussion. Please send brief 
transmission useful, but not essential. Age, say CHIEF OF WORK STUDY : To organise and control all aspects of work- Jetail aie ep aihoae 
35-4 Write, with full details training and experi i he st ard and industrial k. Thisi rtually ; ering job and details in conndence, quoting reference 
> BOK tin BOI?" Trek . : study in the shipyard and industrial work. This is virtually a pioneering job an G.1343. to G. K. Dickinson 
ence 0 o § nd B leineer H ° ° ~ ° . 
eis “ia ota requires a man with wide experience in this field, in Trade Union negotiations 
zee Pace tiniiabie at Shop Steward level, and the ability to get along well with men. vache MANAGEMENT SELECTION 
applicant will probably be required to train his assistants. Corporate Member- LIMITED 
ship of the Institution of Mechanical Engineers or equivalent is essential and 17, Stratton Street, London, W.1 
WORKS ENGINEER recognised training and experience in all branches of work-study are essential. 
We are looking for a University Graduate *reference will be given to the applicant with ship repairing experience. 
or Member of a Professional Institution to Prefere be 8 t o Sey thas 8 -” Ei34 A 
eth yds a Shona per amagene bey YARD SERVICE MANAGER : Responsible for the maintenance of all 
tion. The duties include responsibility for services in the Yard, including pipelines, compressors, pumps, mobile plant, 
electrical layout and boilers serving beating electrical distribution and equipment, dock gates, caissons, penstocks and valves. 
ems a ails e Oo .) y Ww 
nec ieacenn nella SE ve esc siemiean Corporate Membership of one of the senior Engineering Institutions is desirable, Research 
painters, carpenters and electricians. This is a with extensive experience in all fields of this responsibility. Knowledge of : 
senior appointment carrying with it a good salary -lectrical distribution is desirable & 
and participation in a non-contributory pension — ngi neer 
scheme.— Please send full particulars, including : = " : —_ seas : Fe R 
age, experience and salary requirements to COMMERCIAL SHIP REPAIR SUPERINTENDENT : Responsible for a ; E 
THE PERSONNEL MANAGER the co-ordination and progression of work, dealing with Owners’ Superin- A RESEARCH ENGINEER is 
eek gel tendents and Ships’ Officers, the preparation of worklists and invoices and required to assist in the design and 
> / MINGHAM. 22 advising On estimates and finalising accounts. Corporate Membership of the development of fluidised beds for 
PERRY BAR, BIRMINGHAM, 22B ; _ Cory L i p 
sii ——— = Mechanical ao M.O.T. eae Engineer’s Certificate use in the treatment of fabrics. This 
_ desirable ide experience essential in commercial ship repairing practice. is a new field and offers scope for 
WORKS ENGINEER required by a well-estab- os : . Pune e z iginal work. Candidates sho 
lished paper converting company in North-West EDUCATION AND TRAINING OFFICER : Responsible for organising soe . ” oni ould 
~ q " 2 4 . ss . ‘ » > vey ach: “sg . 7 " 
ee a ee ee one Se appropriate training courses from Apprentices up to Senior Management. A nat dee erate tar enemy ater sate 
30 and 40. They should have a sound practical expe- Science degree is required, together with extensive ex “nce d al =} eering or an equivalent qualification; 
rience of mechanical engineering and a good working Science degree is required, together with extensive experience in industria , 
knowledge of steam and electrical services. Salary training and management development. The successful applicant will be | previous experience in heat transfer 
will depend on experience and qualifications, but will responsible to the Personnel Manager. work would be an advantage 
be in the region of £1000 a year. Apply at first in S : t £1100 } 
; , ¢.—BOX - Sti salary o , W 
towag 7 yp nay soho lagi eeaeadiaer The positions are permanent and pensionable. cerkng Caaty oP th 
ene —— “ superannuation.—-Apply to The 
YOUNG ENGINEER, with knowledge of German Application forms are obtainable from the Personnel Manager, Messrs. | Secretary, British Rayon Research 
to install page wa cnr — aon C ° “~ Bailey ape 30, Berkeley Square, London, W.1, which will be treated Association, Heald Green | abora- 
opportunity for the right man. ust be mobile and In the strictest conhdence. . } ‘ ancheste 
capable of working on own initiative.—Replies, in tories, Wythenshawe, Manchester, 
confidence, stating age, experience and commencing E9290 a | 22, quoting ref. M.D.2. 
salary required, to Managing Director, G. E. SIMM = ma . | 
(ENGINEERING), LTD., 27, Broomgrove Road, . E9331 A 
Sheffield, 10. £9333 a 





ENGINEERING 
DEPUTY CHIEF COMMISSIONING ENGINEER ESTIMATORS 


ATOMIC POWER STATIONS Applications are invited from engineers seeking an appointment with excellent 


promotion prospects. 
Qualifications required are practical experience in a wide field of general 


One of the companies engaged in the construction of Nuclear Power Stations ~ . - 
sme P e8 : ‘ . ; ; “a engineering, a first-class knowledge of estimating, drawing-office and workshop 

wishes to appoint a Deputy to the Chief Commissioning Engineer, who is procedure. 
} responsible for commissioning the complete station A high educational standard (minimum H.N.C.) is desired and full details 


should be submitted. 


Applicants must have had considerable experience of operating large process 
Interviews will be arranged to suit the convenience of potential candidates, 


ower Stati ant ¢ / evidence ace nic ability. Salary , 
vor ptatendineesnondictenen hg show evidence of good academic abit) ; ‘ who should give age, educational background, industrial record, salaries pre- 
will be commensurate with the responsibility of the post and an extensive train- viously drawn and anticipated salary. 
ing programme on nuclear plant will be arranged prior to full-time commence- Write, in strict confidence, to : 
ment of commissioning duties. ‘ p | Officer 

Senior Personne cer, 
Please write, giving full details of age, qualifications and experience, to BOX VICKERS-ARMSTRONGS (ENGINEERS), LIMITED 
£4029, LPE, Romano House, 399 401, Strand, London, W.C.2. ELSWICK WORKS 


NEWCASTLE UPON TYNE, 4. 


E9503 A E9325 a 

















Classified Advts. continued on page 132 
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SITUATIONS VACANT 











OFFSITE ENGINEER 





We provide good working 








A graduate mechanical or chemical engineer, age up to 
40, who s experienced in the design or selection of oll 
These 


blending and loading 


facilities, cooling towers, drainage systems, boiler and 
The post 


offers considerable opportunity for growth to the man 


plant ‘offsite facilicies’’ 


product 


refinery of chemical 
include storage tanks 
utility plants and all connecting piping 


who brings to it the right experience and initiative 


conditions and excellent per- 
sonnel benefits and _ the 
opportunity to improve your 
engineering knowledge with 
ample scope for advancement. 
If you possess experience 





MECHANICAL EQUIPMENT 
ENGINEER 





applicable to either of these 
categories please write to the 
Personnel Manager: 








A senior graduate engineer, age up to 40, experienced in the selection and engineering details of large recipro- 
cating and centrifugal compressors and their drivers including large engines, motors, and steam and gas tur- 


bines 


This post offers a high order of responsibility. The engineer chosen for it will specify equipment of 


heavy capital cost and handle all engineering contact with the suppliers and sites 


> oh 
KELLOGG 





INTERNATIONAL 
CORPORATION 


7-10 CHANDOS STREET, 
LONDON, W.1., or telephone 


MUS. 4010 quoting reference 129/G 
FOUR « 








RICHARDSONS WESTGARTH 
GROUP 


The recently formed central Engineering 


THE 


Division of the Group which continues to 
expand its activities in nuciear, marine and 
general engineering again requires additional 


MECHANICAL ENGINEERS 
SENIOR DESIGN POSTS 


e and be responsible for individual 


to initial 
projects of importance 

The work is stimulating and absorbing ; 
it involves application of the latest techniques 
to a range of basic engineering problems 
involving turbo-machiner heat exchange 
etc.: and it should appeal to Engineers 
capable of original thought Applicants 
should have very sound technical training 


preferably to Honours degree standard, and 
have the knowledge, initiative and versa- 
tility necessary to respond to the challenge of 


attacking basic problems with a fresh 
approach 
Salaries will be commensurate with the 
high qualifications and experience required 
Write, in confidence, to the GROUP 


OFFICER RICHARD- 
SONS WESTGARTH & CO., LIMITED, 
NORTHUMBERLAND ENGINE 
WORKS, WALLSEND, NORTHUMBER- 


LAND, quoting ret No. E.9.E 


PERSONNE! 


E9345 a 








THE GENERAL ELECTRIC 
COMPANY LIMITED 


Atomic Energy Division 
have vacancy for 
MECHANICAL OR STRUCTURAL 
ENGINEER 


interested in theoretical struc- 
tural and stress analysis of 
complex problems. 


Candidates need not necessarily 
have experience in this type of 
work, but a University degree is 
essential 

This post is ideal for an imagin- 
ative young man interested in 
entering a new and rapidly expand- 


ing industry and who wishes to 
make full use of his University 
training 

Apply Personnel Manager 
(DWB), The General Electric 


Company, Ltd., Erith, Kent 
E9340 a 














SITUATIONS WANTED 
BUYER (45), 22 years experience in Colliery, 
Structural and General Engineering, seeks senior 
post with progressive ¢ cern south of Derby 
BOX No. £2205 The Engineer kK 


ENGINEER DESIGNER DRAUGHTSMAN 


seeks temporary part-time or free lance employment 
S.E. England.—-BOX No. E2213 [he Engineer B 
MECHANICAL ENGINEER (30) Grad.l 
Mech. Ff returned t after 5 years in Canada 
with principal automotive company as Material 
Handling Engineer Basic experience 10 years 
bulk handling conveyor des Seeks post. Avail- 
able now.—BOX No. E2211 The Engineer 8 


PUMPS, qualified Electrical E 

















ngineer, age 36, seeks 
new situation with Electrical or Hydraulic company 
Experience in A.C. motor design and control plus 
Hydraulics —-BOX No. E2204 The Engineer w 

MISCELLANEOUS 

TIME RECORDERS, Sales, Rentals, Service, Tele 
phone Hop 2239 Time Recorder Supply and Main- 
tenance (« Ltd.. 187-159, Borough High Street 


London, S.E./ E110: 





SUB-CONTRACTING | 








ACCURATE MACHINING 


also on Models and Prototypes, &c. 
MILLING TURNING 
JIG BORING PLANING 
PRESS TOOLS, JIGS AND FIXTURES 
HORIZONTAL BORING 
GIVE US YOUR DIFFICULT JOBS 


LANDEN (ENGINEERS), LTD. 
ta, AUBERT PARK, LONDON, N.5 
CANonbury 1075 EIIS Mw 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1I.D. approved, 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex ('Phone, Byron 1178). E109 mw 
HEAT TREATMENT IN ALLITS BRANCHES 
A.1.D., A.R.B., and L.E.M.E. approved.—Harmaxs 
Heat Treatments, Ltd., 72, Brewery Road, London, 
N.7. Phone : NORTH 4451 E9293 Mw 
KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter—ARMYTAGE 


BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 


PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
Shops and ironfoundry, invite enquiries for General 
Engineering, Structural and Platework, from firms 
wishing to have plant made to their own designs and 


specifications E125 mw 





BUSINESS OPPORTUNITIES | 


MANAGING DIRECTOR RETIRING invites 
applications from qualified Engineer with technical 
and/or commercial experience and finance to purchase 
major shareholding—BOX No. E2178, “ The 
Engineer.” °o 











FOR HIRE 











LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Beliman’s, 21, Hobart House, Grosvenor Place, 
S.W.1. (Phone SLOane 5259). E103 k 





PATENTS 








THE PROPRIETOR OF BRITISH PATENT 
NO. 715,619, entitied “* Metal Working Machines 
and Optical Projection Apparatus Therefor,” offers 
same for Licence or otherwise to ensure practical 
working in Great Britain.—Inquiries to Singer, Stern 
and Carlberg, 14, E. Jackson Boulevard, Chicago, 4, 
Illinois, U.S.A £9238 H 
THE PROPRIETOR of British Patent No. 628,891, 
entitled “ ROTARY CRUSHING MILL,” offers 
same for Licence or otherwise to ensure practical 
working in Great Britain.—Inquiries to Singer, 
Stern and Carlberg, 14, E. Jackson Boulevard, 
Chicago, 4, Illinois, U.S.A E9312 H 





DRAWING & DESIGN 
SERVICE 


SALES BROCHURES AND INSTRUCTION 
MANUALS, &c. Complete production service, 
including Design, Copy, Illustration and Printing. 
Specialists in Engineering Publicity.—Kingsgate 
Advertising, 71, Kingsgate Road, London, N.W.6. 
Telephone : MAIda Vale 8297. El4i s 


DESIGN ENGINEER (30's), free-lance. Sound 
mechanical, civil and industrial plant experience. 











Design, project studies and report writing under- 
taken Services £2 an hour.—BOX No. E2212, 
The Engineer s 











t FOR SALE 


SiX IIN. AND SIX IiIN. DIAMETER WIRE 
ROPES FOR DISPOSAL, each 46Sft. long. Pre- 
formed construction and ungalvanised.— For further 
information apply APPLEBY-FRODINGHAM 
STEEL CO., Ref. P/EB., Scunthorpe, Lincs. E9341 G 





ENGINEER 


FOR SALE 


OFFER 
AT ATTRACTIVE PRICES 
LONG BED AND HEAVY DUTY 
LATHES 


304in. HARVEY Long Bed S.S. and S.C. Lathe, 

® motor drive, two saddles with rapid power traverse, 
swing over bed 61in., admits between centres 61 ft 

19in. CRAVEN SS. and S.C. Lathe, motor drive, 
vee bed, swing over bed 38in., swing over saddles 
26in., admits between centres 28ft 

18in. LE BLOND Heavy-Duty Geared Head Engine 
Lathe, size 32in., admits between centres 28ft 

i8in. LANG SS. and S.C. Lathe, motor drive, one or 
two saddles, swing over bed 36in., swing over 
saddle 25in., admits between centres 12ft. 6in. Two 
available. 

l6in. FAIRBAIRN LAWSON Heavy-Duty S.S. and 
S.C. Lathe, motor drive, swing over saddle 23in., 
admits between centres 1 5ft 

144in. CRAVEN SS. and S.C. Lathe, motor drive, 
2 saddles, swing over bed 29in., swing over car- 
riages 20in., admits between centres 28ft. 

i34in. MONARCH Geared Head S.S. and S.C. 
Lathe, type CM, 24in. motor drive, swing over 
carriage 14in., between centres 24ft 

134in. LODGE and SHIPLEY SS. and S.C. Lathe, 
vee bed, Norton gearbox, motor drive, swing over 
bed 274in., swing over saddle 19in., admits between 
centres 14ft 

INSPECTION INVITED 
BUY NOW AND SAVE MONEY. 


Full details from :— 
SOAG MACHINE TOOLS LIMITED 
JUXON STREET, LAMBETH, LONDON, S.E.11. 
"Phone : RELiance 7201. 


‘Grams : “ Sotoolsag,’’ London, S.E.11. 
E212 G 





NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary ; 
cab control, 400/3/S0. 
40-ton Goliath, by Babcock and Wilcox, 40ft. span, 
$-ton auxiliary ; cab control, 400/3/50. 
40-ton Clyde, 42ft. 3in. span, with 20-ton aux., 
used 


un \ 
30-ton Adamson, 42ft. 3in. span, 5-ton aux. ; new 


in cases. 
20-ton Vaughan, 42ft. 3in. span, 6-ton aux., 17ft. lift, 
six available. 

20-ton King, 42ft. 3in. span, unused. 

10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50. 

Surplus Unused Ministry Cranes, mainly still packed. 
Drawings on request. Inspection invited. Bargain 
prices. 

FRED WATKINS (ENGINEERING) 
LTD., COLEFORD, GLOS. 
Tel. : Coleford 2271/2/3. Ei32 a 


600 


NEW 979kVA. 6-6kV, three-phase, 50 cycles, Diesel 
engine-driven ALTERNATOR SET, direct coupled 
at 750 r.p.m., incorporating engine by Mirrlees, 
Type JV16, 1120 h.p., driving Alternator by Brush 
Electrical, complete with all standard ancillaries, 
including starting equipment, cooling water equip- 
ment, and control switchboard by Reyrolle 

Ready for immediate delivery 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS 
Tel.: Pudsey 2241. 
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NOBLE & LUND S54IN./60IN. 
FLUI-FEED COLD SAWING 
MACHINE 


Capacity for rounds up to 2lin., squares 20in 
motor 20 h.p. 


F. J. EDWARDS, LTD., 


359-361, Euston Road, 
London, N.W.1 


Phone : EUSton 4681 and 3771 


E9286 G 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/S0 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8-1 r.p.m. 


Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 
Newport, Mon. 
Tel. : Newport 66941 (6 lines). 


E120 a 





ARC WELDERS.—Immediate delivery—Rentweld 
welders have stood the test of time. All sizes up to 
480 amperes from latest light weight portable from 
200/230 amperes, weighing only 78 |b. Up to rubber- 
tyred heavy weights.—Rentweld, Ltd., 94, Camden 
Road, London, N.W.1 (GUL. 6006) E9270 G 


ALTERNATORS. 3 100kVA, 400V, 3-phase 
4-wire 50 cycles. Houchin-General Motors direct 
coupled diesel sets, c/w switchboards batteries, 
starters, &c. As new, can be seen running in London 
—Write BOX No. E9287 “ The Engineer.” G 


Dec. 5, 1958 
FOR SALE 


600 


COMPRESSOR SETS 

2500 c.f.m. BELLISS and MORCOM, 100 p.s.i., with 
550 h.p. Crompton Parkinson motor, 3:3kV. or 
400 / 440/350 

1550 c.f.n. BELLISS and MORCOM, 100 p.s.i., with 
328 h.p. slipring motor, 400/3/50 

410 cfm., 120 p.s.i., BROWETT LINDLEY, with 
Laurence Scott and Electromotors 95 h.p. slipring 
motor, 400/3/50 

600 c.fm. BROOM and WADE 100 p.s.i., 
Brook 135 h.p. slipring motor, 400/3/50 

Two 330 c.f.m. BROOM and WADE 100 p.s.i., with 
Brook 75 h.p. slipring motor, 400/3/50 

AIR RECEIVERS 

8ft. 6in. diam. by 28ft. 6in. horiz. riveted, 120 Ib. w.p. 

6ft. diam. by 16ft. vert. riveted, 100 Ib. w.p. 

4ft. diam. by 13ft. 6in. horiz. riveted, 410 Ib. w.p. 

WATER COOLERS 

Five T61 HEENAN and FROUDE Coolers, 

various duties and complete with pumping units 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 


with 


for 
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STEAM-HEATED DRYING OVEN. Inside size 
48in. by 40in. by 36in., with controlled temperature 
gear fitted. UNUSED. 

LC. Trichlorethylene Degreasing Plant, V.2, 
arranged for steam heating. UNUSED. 

Stevenson Bros., 61, Cathedral Street, Glasgow, C.4. 

E9337 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney ” 
Huts, 35ft. wide, and “ Blister Hangars, 86ft. 6in. 
and 9Ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel. Bexleyheath 305). : 
FIIDG 





SPECIAL OFFER! 


FOR IMMEDIATE DISPOSAL 
5 VIRTUALLY NEW 


OVERHEAD 
TRAVELLING 
CRANES 


by VAUGHAN 


Manufactured late 1954/early 1955, 
arranged for Floor Control. 


Capacity 7 TON 
Span 48’ 0° 
Height of Lift 30’ 0” 
Lifting Speed 20 f.p.m. 
Traverse Speed 100 f.p.m. 
Long Travel 150 f.p.m. 
Electric Supply 440/3/50 A.C. 


Motors by Laurence Scott, Control 
Gear by Allen West. 


GEORGE COHEN 


Sons & Company Limited 
WOOD LANE, LONDON, W.12 


Telephone : Shepherds Bush 2070 
E202 Gc 
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ON THIN ICE? 
Not when you 
remember 


WAROS 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 
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| 
| 
FRED WATKINS | 





(ENGINEERING), LTD. JOHN FOORD ESTABLISHED 1877 


Established 1907 
{ —— BOILERS.—Cochrane Vertical (New), & COMPAN Y LEOPOLD 


. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100) FU LLE R, HORSE Y 


- oe . eee g 8ft. 6in. down to 3ft. 1 1 TO 
dia. ; nomic 4ft. to 11ft. 6in. dia., includin; f | N Ie . . 
new 7ft. and Sf. dia., 150, 180 and 200 Ib. w.p.© FARMER & SO \ S SONS & CASSELL 


300 reconditioned Vertical Crosstube, ali sizes. V AL UERS A N D | 








AIR COMPRESSORS.—Two Belliss & Morcom d | " , 
2500 c.f.m., 100 p.s.i., 550 h.p. motors ; also eee , conduct Specialists 
Broomwade 500, 400, 300, 200 and 130 c.fm. all ASSESSORS 


motorised ; and several others of various makes 


and capacities. A UC TT | ON S A L E S 


| IN THE 
200 AIR RECEIVERS, stocked up to 9ft. dia., 100 OF WORKS, FACTORIES id | 
| 


to 500 Ib. pressure. 
Elflameproof Motors upto 10h. | ENGINEERING PLANT VALUATIONS | SALE & VALUATION 
MOBILE ROAD CRANES.—10-ton Lorain, lorry ye 4UL avo 

Spe 8 og og A AND MACHINERY sii ian: uae iaaaiaialie aia OF 


Petrol/Electric, 21ft. jib; 6-ton Coles Diesel 
DieselElectri, “solids; 4ton. Coles. Diesel’ | 56 VICTORIA STREET, | INDUSTRIAL PROPERTIES | WORKS and MANUFACTORIES 


Electric, solids, 1945 ; 4-ton Jones KL44, diesel, 


aaa ben bee “ae ee Ge LONDON, S.W.1. FACTORY INVESTMENTS ENGINEERING PLANT 
pneumatics ; 2-ton Neals diesel, pneumatics. 
DERRICK CRANES.—10-ton Anderson Grice VICTORIA 2002/3/4 MORTGAGES ARRANGED and MACHINERY 


steam, 120ft. jib ; 7-ton Rushworth, hand, 30ft 


Anderson Grice, band, 408 jb. Esablished Over 0 Century 46, GRESHAM STREET, | 10, LLOYD’s AVENUE 


Anderson Grice, hand, 40ft. jib. 


RAIL CRANES.—18-ton Brownhoist steam, 50ft. LONDON LE "be 2 LO N DO N E Cc 3 











jib ; 10-ton Coles steam, 40ft. jib ; 8-ton Wilson 

steam, 35ft. jib; S-ton Smith, SOft. jib (2); 

§-ton Cowan Sheldon, SOft. jib ; S-ton Grafton FOR SALE Telephone : Telegrams Teleph 

diesel, 38ft. jib. Monarch 3422 (8 lines Sites, Londou clephone : ROYAL 4861 








LOCOS.—Fowler diesel, 150 h.p. (2); Ruston 
diesel, 80/88 h.p., new 1942; —< I4in. by mee 
22in., two oil fired, one coal ; ckett steam, : 
Tin. by 12in., 1941; also 3 miles track, 24in. Established 1899 VAT + .) TING 1 
ee : - HENRY BUTCHER 
STEEL PIPING.—50,000ft., 2in. Galvanised, new ; ECONOMIC BOILERS WHEATLEY KIRK 1 y) 
TWO RUSTON & HORNSBY “ THERMAX” AND CO 


60,000ft., 3in. black, new ; SOOOft., 8in. seamless ; 








1000ft., 12in. seamless ; 500ft., I4in. seamless ; (Wet back) treble pass 10ft. 6in. diam. by 13ft. 6in. = 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded long, excluding smoke box and flue outlet., evap. ‘ i 1 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 13,000 Ib/hr., 200 p.s.i ‘ 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; | THREE FOSTER YATES & THOM double pass 7 Auctioneers, Valuers 
216ft., 48in. riveted ; 216ft., 60in. riveted. Oft. 9in by 1Sft. 6in. by 20ft. 6in., evap 12,000 Ib/hr., &. L. JUDSON, F.R.I.CS., PAL d S 
CAST IRON PIPES.—Large stocks all sizes up to 160 p.s.i. ; beige ; B. BEDDARD, A.1.MECH.E., P.A.L.P.A an urveyors 
24in. flanged and s.s. Immediate delivery. TWO JOHN THOMPSON treble pass 9ft. 6in. by M. S$. CHRAVIN, F.A.L. y 
2 7 ‘ Pav . 14ft. by 19ft., evap. 9500 Ib/hr., 120 p.s.i. O. &. Omas, F.A.L.P.A. ah. 
VALVES.—Exceptional Surplus Ministry Lot New | THREE MARSHALL (GAINSBOROUGH) treble ets _e 
Stainless Acid Cocks and Valves, over 5000, imme- pass, 8ft. by 9ft. 6in. by 12ft., evap. 5000 Ib/hr., * ge ¢ 
diate delivery, below makers’ prices. “y stock, 100 p.s.i. 7 : Specialising 
all sizes, Parallel Side Sluice, Gunmetal, Reducing | TWO HARTLEY & SUGDEN treble pass, 7ft. 6in. e 
and Check Valves. List on request. by 8ft. 6in. by 12ft. lin., evap. 3420 Ib/hr., 100 p.s.i SURVEYORS, VALUERS iene 


STORAGE TANKS.—300 cylindrical and rectangu- ~ 1 ry -y m - 
l 12,000 gallons, for oil and petrol, al ‘ SALE ALUATIT 
aru to 12000 gallons, or of apd pevoliabo | GEORGE COHEN, | and AUCTIONEERS of | SALE & VALUATION 
a ag gt ag Fm no WOOD LANE. LONDON, W.12 FACTORIES. PLANT. and : 
14ft. by gin. ; obertson Straightening Rolls, ANE, LO? N, 2. ” 
i ‘ . t. by 4in. ; Telephone : Shepherds Bush 2070; and an — _ 
Tangye S00-(on Hydrauic Verucal Straightening | STANNINGLEY. NR LEEDS.“ ENGINEERING & ALLIED 
Press, 15ft. by 3ft. table; Herbert 3ND Miller, elephone udsey 22 nies MACHINERY WORKS 


6lin. by 1Sin. table ; Pels Punch and Shears, gin. 


capacity ; nine new 2 cwt. and | cwt. Pneumatic . 
Hammers; Bliss 14T Tapering Press; Bonn PLANT & MACHINERY 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; i hai n= Naar aaa ta 


tee = ERR ne ERE 



































Bigwood geared Bending and Straightening HYDRAULIC PRESSES 
Machine up to 12in. by 6in. R.S. Joists ; 150-ton A FIRE LOSS ASSESSORS 
Rhodes Double Crank Power Press ; two 40kVA HYDRAULIC PUMPS 73 Chez Lan ¥ d 
Spot Welding Machines ; Wire Drawing Machine, Hydraulic Accumulators, Valves, Fittings, New eee eee ,~ ancery ¢, on on, 
Ky up to gin. copper ; ogy oy and Second-hand. Complete installations. | W e ? 
1000 deg. Cent., chamber S4in. in. by 2lin. All kinds of Hydraulic Equipment in stock. a al 
SLING ENGINEERING WORKS TH unas one sone oe a Snermaigiecomncgn Pessoa 
I NG a OMPSON AT SON (MILLWALL), LTD., ; HOLBORN 84llI (81 
- = ‘elephoae : HYD ARK 8844 ai i (3 lines) 
_.COLEFORD, GLOS. ; Cuba Street, Millwall, London, E.14. be oles en eS ae 
Phone : Coleford 2271/2 E106 G East 1844/5. 
Elli Gc Syatater 
FOR SALE 
§340-ton HYDRAULIC RUBBER DIE PRESS 
by John Shaw, rubber pad 6ft. by 4ft., with E 
self-contained Pumping Equipment. - R 
2000-ton HYDRAULIC FORMING J AND By Order of the Minister of Supply 
DRAWING PRESS, die cushion, 12ft. 6in 
by 7ft. 6in., with self-contained Pum - : T * ~ ¥ 
— we ping | MCDONALD No. 9A. Power Operated Scroll GOVERNMENT SURPLUS STORES 
ce - Press Sti 
800-ton HYDRAULIC FLANGING PRESS poe meng Fiat ell gaan ogg nah vag age SALES BY AUCTION 
by Hydraulik, Duisberg, 3 main rams, 4 vicing table 39in. by 704in Se tks = 1958 Main I tio peer 
. F ot a af 4 . a “ a ~OCaHION fioneers 
rams, table 16ft. dia., daylight 10f. ” BESCO Type DG, Motorised Nibbling Machine December 9 Machine tools and M.OS. Storage Depot, WALKER WAI TON & 
£00-ton HORIZONTAL EXTRUSION PRESS mounted on cast-iron stand, arranged motor drive miscellaneous stores, Ruddington, Notts. HANSON (Dept. L) 
for sections with self-contained oil Pumping for 400/440/3/50, fitted with circle cutting device including Decauville Byard Lane Bridiesmith 
Unit. for handling circles up to 48in. diameter, capacity locos. and trucks, ” Gate. Nottingham 
ABOVE ARE SELECTED ITEMS FROM = 3/16in. thickness, cutting speed 3ft. per textiles, M.T. spares, (Tel.: 47271.) 
j “4 "KK Vv SSES. nN _— : etc. 
OUR LARGE STOCK OF HEAVY — TWO DANIEL SMITH Power Operated Multiple : ; ; 
REED BROTHERS (ENGINEERING), LTD., Punching or Notting Machines, fitted with four December 15-19 Miscellaneous stores, M.O.S Storage Depot, FULLER, HORSEY, 
Replant Works, punching heads, depth of gap on each punch head including Royal Arsenal, Woolwich, SONS & CASSELL 
Woolwich Industrial Estate, 34in., maximum width of sheet admitted between S.E. 18 (Dept. L), 10, Lloyd's 
‘ London, a ‘ housings 47in., but actual sheets of any length — poe E.C.3 
lephone : Woolwich (6. ay be notched. (Te oya! 4861 
ee 7 NEW BESCO - 4in. by 3/l6in. Type HK, All Pacific tractor, 2 Scammell 30-ton tractors, Queen Mary pe ulated py Sees 
E9310 G Steel Undercrank Open Ended Production Power duty trailers, 200 Bedford 3-ton trucks, 22 Morris F.A.T.s fitted winch, Dennis 
Guillotine of all steel construction, arranged motor 6-ton diesel trucks, Leyland 3-ton wireless vans, motor cycles. Machine tools, 
drive for 400/440/3/50, length of blades 110jin. fork lift and petrol and electric industrial trucks, generating and charging sets, 
FOR SALE capacity 3/16in., gap in side frames 34in., strokes pr yp ae tyre inlintion ond paint spraying plants, large quantity of radio 
minute 54. an electric stores, recording tapes, service clothing, reatcoats, kit bags 
1 cu. yd. Rapier 440 diesel-driven Excavator with CRAIG. & DONALD Model 400/10, All Steel prismatic binoculars, prismatic compasses, cnninaaee’ ond ‘crpanedt’ toate 
shovel or dragline equipment. Motorised Double Geared Press, brake of steel shovels, spades, theodolites, surveyors’ levels, etc F 
i =. yd. — rs oe Excavator with plate construction, arranged motor drive for 1959 
, “Purpose or Cragiine equipment. P 440/3/50, pressure exerted 400 tons, former capacity January 8 Miscellaneous stores, General Stores Sub HARRISON & HETH- 
i = = owl ag diesel-driven Excavator with 10ft. by din., depth of gap 12in., width between Depot, Longtown, Near ERINGTON, Th. 
‘ shovel equipment. : , : : side frames 82in., stroke approximately 4in. Carlisle. (Sale at County (Dept. L), Botchergate 
S-ton Morris Versatile diesel/electric Mobile Crane Weight approximately 29 tons. Hail, Carlisle.) Carlisle ais) 
‘ . 1 : y 2 » Cs isle (Tel.: 26292.) 
on solid rubber tyres. : “ BESCO No. 21 size Inclinable Power Press, treadle- . ; ILE 
S-ton Coles diesel-driven self-propelled Mobile Crane operated non-repeat clutch, ram fitted with knock- January 14 Miscellaneous stores, Technical Stores Depot, SHOULER & SON 
on pneumatics ; " out, fitted with detachable tie bars, standard Old Daiby, Melton Mow- (Dept. L), 1, Norman 
§-ton Smith Steam Loco. Crane, 4ft. 84in. gauge, stroke 3in., centre to back 94in., bed 27in. by 18in., bray. Leics. (Sale at Street, Melton Mowbray, 
35ft. jib, new 1949 ; hole in bed IIjin. by 12in., can be supplied for Melton Mowbray.) Leics. (Tel.: 3081.) 
6-ton Rapier Super petrol electric Mobile Crane on belt drive or self-contained motor drive. ; r ; 
solid rubber tyres Photographs of the above are available SALES BY TENDER 
6-ton Rapier Standard petrol/electric Mobile Crane | Very favourable Hire Purchase terms can be obtained (1) 6500 tons miscellaneous Bailey Bridging components, including panels, transoms stringers 
on solid rubber tyres. MACHINE TOOLS, NEW AND USED, button and plain, etc. Located at Long Marston, near Stratford-upon Avon j 
3-tool BroomWade diesel-driven Portable Com- Of Every Description. Attractive Prices (2) BLISS knuckle-joint coining presses, models 666 and 667, drawing, heading and indenting 
pressors. — 60-2500 tons, straightening press 200 tons, etc. Located at Mold (N. Wales) and 
orthampton 
WILLIAM G. SEARCH, LIMITED, F. J. EDWARDS LTD., See sry ty TO 
WHIT 0 ig tetas a 12 359 uae ae APPLICATIONS (a) for catalogues for the auction sales should be made only to the auctioneers 
SEARCH (LIVERPOOL) LIMITED Teleph “ap EL s tT. shown above (price of catalogues Is. Od., P.O. only). 
SE -RP > I . elephone ; JSton 4681-3771. (b) for Tender Forms, stating which tender is required, should be made to the 
a ial HAMMOND ROAD, And at Ministry of Supply, Directorate of Disposals, First Ave H High 
KIRKBY TRADING ESTATE, LIVERPOOL. LANSDOWNE HOUSE. 41, WATER STREET, Holborn, London, W.C.1 ; ee 
Tel. : Simonswood 3361 (5 lines). BIRMINGHAM, 3. ; EIN” 25 Ell 
E9292 a Telephone : Central 7606-8. E207 a wis 
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Vision is vital... 















Whatever the development plans 
of Harbour Authorities and their 
Consulting Engineers ; whatever the 
conditions they see ahead, of this 
they can be sure—Simons of Renfrew 
have the experience and resources 
to build the Dredging Craft they 
will require. 
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OF RENFREW 
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Barges, Salvage and Sludge Vessels, Tugs and 
A ee ee ton a, = =©9WM. SIMONS & CO. LTD., RENFREW, SCOTLAND 


Estuary Service. 








Keys serving to lock out, as well as in, can be regarded also as symbols of freedom from things unwanted. 


In the world of machinery, freedom from breakdown, from inaccurate working, and from the extra expense 


involved by the presence of these two undesirables, gives the best possible security for efficient production. 


take Aedtbli Gare lig Vltihg | 
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HEADED, PLAIN AND 
WOODRUFF KEYS 


TRADE MARK 
Also manufacturers of 


SOLID AND SPLIT 


TAPER PINS FREDERICK MOUNTFORD (Bham) LTD. 


FREMO WORKS « MOSELEY ST.- BIRMINGHAM, 5 
Telephone: MiDland 7954 PBX. Telegrams: FREMO, BIRMINGHAM 
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Girdlestone Pumps, Ltd 27 Lansing Bagnall, Ltd 
Griffiths, Gilbart, Lloyd & Co Lethaby, W., & Co., Ltd 
Ltd 69 Lindemann Maschinenfabrik 
Grover & Co., Ltd. 105 G.m.b.H 
Godfrey, Sir G., & Partners Londex, Ltd 
(Industrial), Ltd 127 London Electric Firm, Ltd 
Guest, Keen & Nettlefolds Loveridge. Ltd 
(Midlands), Ltd 52. Lynch, M.. & Son, Ltd 
Guest, Keen Iron & Steel Co 
Ltd 49 
Macfarlane Engineering Co 
Ltd 
Halesowen Steel Co., Lid 127 MacLellan, G., & Co., Ltd 
Hall & Hall, Lid 4 Magnetic Valve Co., Ltd 
Hall Harding, Ltd Cover tit Magnolia Antifriction Meta! 
Harvey, G. A., & Co. (London) Co. of Gt. Britain, Ltd 
Ltd 102) Mann Egerton & Co., Ltd 
Head Wrightson Processes, Ltd. 17 Marsden, S., & Son, Ltd 
Herbert, A., Ltd 75 Marshal! Fleming & Co., Ltd 
Higgs Motors, Ltd 45 Mechanical Equipments, Lid 


Hill & Jackson (Springs), Ltd..117 Metropolitan Construction Co 





Hill Top Foundry Co., Ltd 103 Lta 

Hillside Foundry & Engineer Mirrlees, Bickerton & Day 
ing Co. (Cupar), Ltd 117 Lta 

Hobson, H. M., Ltd 22 Mobil Oil Co., Ltd 

Hoffmann Manufacturing Co Moffat & Bell. Lid 
Ltd Cover iti Morris, H., Ltd 

Holroyd, J.. & Co., Ltd 26 Moss Gear Co., Ltd Cov 

Howard Pneumatic Engineer Mountford, F. (B’ham.), Lid 
ne Co., Ltd 110 Mudie’s Electrical Co., Ltd 


Howden, J., & Co., Ltd...Cove 
Hudswell Clarke & Co., Ltd 5 


Hughes - Johnson Stampings National Industria) Fuel Efi 
Lid 21 ' Ser . 
ciency Service. 
Hunt & Moscrop, Ltd 90 Neco Geared Mé 


Newalls Insulation ) 
Newbury Diesel Co., Ltd 





Imperial Chemical Industries Nitral Ltd 


Ltd 30 ~=Norris Brothers, Ltd 
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Oberman, J. H., & Sons, Ltd 16 Steels Engineering I 
Opperman Gears, Ltd 68 Lid 1té 
Osborn, S., & Co., Ltd 64 Steelway, Ltd My 
Stephens Belting Co., Lid 104 
Sterling Foundry Specia 
Parker. F.. Ltd 20 Ltd ) 
Payne & Griffiths, Ltd 15 Stewarts & Lloyds, Lid 4 
Pinchin, Johnson & Co 87 Stone J), & Co. (Ct 
Plenty & Son, Lid 5 Ltd 2 
Pohlig. J., Aktienge ischaft 44 Storey, T. (Engineers), Lid 2 
Polypenc Ltd SS Sturtevant Engineering (¢ 
Pool, J. & F., Lid if Ltd 
Potter, F. W., & Soar, Lid 106 Sunbeam Anti-Corr I 
Pratchitt Bros., Ltd 48 Sundwiger Eisenhut 14 
Prestons. Lid 27 Super O1! Seals and Gask ~ 
Price Machine Guards, Ltd 69 Ltd 
Priest Furnaces, Ltd 79 «Sutcliffe, R., Lid ¢ 
Proops Bros., Ltd i¢ 
T. & T. Works, Ltd 1Oy 
Q.V.F., Ltd 44 Tangyes, Lid 2 
Quasi-Arc, Lid it Tavior & Chalien, Ltd 7 Na 
Taylor, f & Sons (Man 
ter), Ltd 4x 
Ratcliffe, F S. (Rochd Taylor Woodrow 
Ltd 83 Thermal Elements 7 
Redman Tools & Products Torrington Co., Ltd 60 
Ltd 63 Turbine Furnace Co., Lid 
Reed Crane & Hoist Co., Ltd. 78 
Richmond Welding Co 123 
Ropeways, Ltd §3 Ultra Electric, Ltd 
Rotherham & Sons, Ltd 24 United States Metallic Packing 
Rotork Engineering Co., Ltd 79 Co., Ltd 6 
Russ-Elektroofen, Kg 107 United Steel Companies, Ltd a 
Ruston-Bucyrus, Ltd 51 
\ 
V.W. Co., Ltd 47 
Salter, G., & Cx Ltd 11S Varatio-Strateline Gears. Ltd I 
Savery, T., Pumps, Ltd 12S Vaughan, A. J., & Co. (Mitre 
Schieldrop & Co., Ltd 20 Works), Ltd 4 
Scriven Machine Tools, Ltd 106 Vokes Genspring, Lid 10 
Sespa, U.K., Ltd O04 
Shaw J & Sons (Saltford) 
Ltd $8 Walker Bros., Lid 
Sheepbridge Equipment, Lta 24 Wallsend Slipway & Engineer 
Sheffield Wire Rope Co., Lid 95 ing Co., Ltd iv 
Shell-Mex & B.P., Ltd 38-39 Ward, T. W., Lid 13 
Simons, W., & Co., Ltd 134 Weir,G. & J., Ltd 2 
Simplifix Couplings, Ltd 69 Wells, A. C., & Co., Lid ; 
Slingsby. W., & Co., Ltd 87 Westwood Dawes & Co., Ltd.10 
Smedley Bros., Ltd 79 Wharton Crane & Hoist ¢ 
Sm ths Clock & Watch Division 49 Ltd 14 
Smith & McLean, Ltd 118 Wheatley, Kirk, Price & ¢ 
Spencer - Bunecourt - Clarkson, Wheway, J., & Son, Ltd 
Lid 106 Wicksteed, ¢ & Co. (1920 
co, Ltd 76 Lid 3 
J. S., Ltd 32 «Williams & James (Engineers) 
Stainless Steel Wire Co., Ltd 118  - 84 
Steel Stampings, Ltd 122 Woodhouse & Mitchell 108 


AT MIDLAND WORKS OF 
METROPOLITAN-CAMMELL 
CARRIAGE & WAGON CO. LTD. 


SALTLEY - BIRMINGHAM A 


typical of the many BULLOWS 





Spray Booths installed in well-known % 
Industrial Plants throughout 
the country. Consulting us incurs 
no obligation. 
, 


DEPOTS AT 
13 SOUTH MOLTON ST - LONDON, W.1 - TEL. MAYFAIR 2313 
55A BRIDCE STREET - MANCHESTER 3 - TEL. BLACKFRIARS 5670 
61163 ORURY STREET - DUBLIN ~- TEL. DUBLIN 731889 
70 CILMOUR STREET - CLASCOW C.5 - TEL. SOUTH 2383 


A. BULLOWS & SONS LTD: LONG ST - WALSALL + STAFFS: TEL. 5401 
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The short answer is: Consult the Wallsend Liquid Fuel Burners are serving Industry in a 


WALLSEND SLIPWAY diversity of ways. They are also installed in many famous 
AND ENGINEERING buildings—grand hotels, concert halls, public buildings of 
COMPANY LIMITED— all kinds and, as is well-known, Wallsend Fuel Burners 


are smoothly functioning in many of the famous ship 





specialists of long experience in manufacturing and 
installing every type of Liquid Fuel Burner. that sail the seas of the world. 


There’s a Wallsend Liquid Burner for EVERY Industrial Purpose. 





For the detailed answer, write to :— 


THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED, WALLSEND-ON-TYNE. 
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S 
y We at Hall Harding have been steadily 


—_ anticipating and fulfilling the needs 


of the drawing office. Today it is 
for over our proud boast that we can supply 
100 years... anything from a single photo copy t 
a complete print room, from a 
set-square to a complete drawing office 
Small wonder then that for over 


a hundred years, Architects, 


Engineers and Designers have been 





getting in touch with Hall Harding 


HALL HARDING LIMITED 


D STOURTON HOUSE, DACRE ST., LONDON S.W.I 






BRANCHES BATH. BELFA BIRMINGHAM 

f ASGOW HUDDERSFIELD - LEE 
MANCHESTER © MIDDLESBROUGH. YORK 
NEWCASTLE-UPON-TYNE NEWPORT. MON 
PORTSMOUTH - ROMFORD - SOUTHAMPTON 
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Vacuumatic Ltd., of Harwich, are 
producing a range of ingeniously 
designed mechanical counting machines 
doing their work in National Banks, 
Security Printers and Paper Mills 
throughout the world. 


These machines are capable of counting 
1,500 sheets of paper a minute; such 
rapidity and accuracy of motion 
demand bearings of the highest quality. 












Hoffmann Ball Bearings on account of the fine finish 
of their tracks and rolling elements impart smooth sensitive motion 
in the counting head as well as on other positions on these machines 
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WIPER PIN HOUSING PUSH ROD LINK 
TWO 8 13 mmO.D ONE 4666 :°0.D 
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HEAD CARRIER FOURS! 2 O.D Used on the 
SUCTION BLADE BRACKET 


MINIATURE BALL BEARINGS “°?'© 
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HOWDENE 


ROTARY SCREW 


COMPRESSORS 


JAMES HOWDEN & CO. LTD. 

ARE THE SOLE BRITISH MANUFACTURERS 
OF ROTARY SCREW COMPRESSORS 
HAVING CAPACITIES FROM 
650 TO 23,000 CUBIC FEET PER MINUTE 
UP TO A PRESSURE OF 
150 LB. PER SQUARE INCH GAUGE 


* 


For over a decade compressors designed, developed and 
manufactured by the Company have given long and 
trouble-free service on land and sea in Britain and 


overseas when handling air and a wide range of gases. 
* 


JAMES HOWDEN & COMPANY LIMITED 


195 SCOTLAND STREET, GLASGOW, C.5 & 15 GROSVENOR PLACE, LONDON, S.W.|1 





